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New GPS Series: Tek sets 

the pace with SmartCursors 

and push-button ease. 



Work faster, smarter, with two new 
general purpose scopes from 
Tektronix, The four-channel, 100 MHz 
2246 and 2245 set the new, fast pace for 
measurements at the bench or in the 
field. They're easy to use and afford, by 
design. 

On top: the 2246 with exclusive 
integrated push-button measure- 
ments. Measurements are accessed 
through easy, pop-up menus and imple- 
mented at the touch of a button. Mea- 
sure peak volts, peak-to- peak, ± peak, 
dc volts and gated volts with new hands- 
off convenience and on-screen readout 
of values. 

SmartCursors ,H track voltmeter mea- 
surements in the 2246 and visually indi- 
cate where ground and trigger levels are 
located. Or use cursors in the manual 
mode for immediate, effortless measure- 
ment of waveform parameters. 

Both scopes build on performance 
you haven't seen at the bandwidth or 
prices. Lab grade features include 
sweep speeds to 2 ns/div. Vertical sen- 
sitivity of 2 mV/div at full bandwidth for 
low-level signal capture. Plus trigger 



Features 


2246 


2245 


Bandwidth 


1 00 MHz 


100 MHz 


No. of Channels 


■! 


4 


Scale Factor Readout 


Yes 


Yes 


SmartCursors'" 


Yes 


No 


Volts Cursors 


Yes 


No 


Time Cursors 


Yes 


No 


Voltmeter 


Yes 


No 


Vertical Sensitivity 


2 mV/div 


2 mV/div 


Wax. Sweep Speed 


2 ns/div 


2 ns/div 


Vert/Hor Accuracy 


2% 


2% 


Trigger Modes 


Auto Level, Auto, Norm, TV Field, TV Line 


, Single Sweep 


Trigger Level Readout 


Yes 


No 


Weight 


6.1 kg 


6.1 kg 


Warranty 


3-year on parts and labor including CRT 


Price 


$2400 


S1R75 



sensitivity to 0.25 div at 50 MHz, to 0.5 
divatlSOMHz. 

Accuracy is excellent: 2% at vertical, 
2% at horizontal. And four-channel 
capability includes two channels 
optimized for logic signals. 
Best of all, high performance 
comes with unmatched 
convenience. You can 
see it and feel it 
—in the 




responsive controls and simple front- 
panel design, in extensive on-screen 
scale factor readouts, and in 
simplified trigger operation that includes 
Tek's Auto Level mode for automatic trig- 
gering on any signal. Start to finish, the 
GPS Series saves steps and simplifies 
tasks. 

Get out in front! Call toll-free today 
to order, to get more details or a vid- 
eotape demonstration. 

1-800-433-2323 

In Oregon, call collect 1-627-9000 




Featuring four chan- 
nels, flexible triggering, 
extensive CRT readouts 
and push-button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high-qual- 
ity, low-cost analysis to 
diverse applications in 
digital design, field ser- 
vice and manufacturing. 



Tektronix 

COMMITTED TO EXES LLENCE 



Copyright ; 1936. Tektronix. Inc. All rights reserved. TTA-469 
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SPECIAL 45 COMPUTERS ON THE WORKBENCH 

SECTION: Learn how computers can be used as powerful 

oscilloscopes, and more. Robert Grossblatt 

49 COMPUTER-AIDED ELECTRONICS DESIGN 

Computer-aided design software can end the 
drudgery of electronic-circuit design. And it's 
fun to use, too! Robert Grossblatt 



BUILD THIS 54 R-E ROBOT 

Introducing the R-E Robot, a powerful servant 
that you can customize for almost any 
application. Steven E. Sams 

61 CLOSED-CAPTION DECODER 

Part 2. This month we get to work and build 
the unit. J, Daniel Gifford 

73 PC SERVICE 

Circuit boards for the closed-caption decoder 
and the sinewave descrambler. 



TECHNOLOGY 



6 VIDEO NEWS 

Inside the fast-changing video scene. 
David Lachenbruch 

79 SATELLITE TV 

Breaking Videocypber. Bob Cooper, Jr. 

81 ROBOTICS 

More on vision systems. Mark J. Robillard 



CIRCUITS AND 
COMPONENTS 



57 TV DESCRAMBLING 

Part 6. Build a working sinewave descrambler. 
Rudolf Graf and William Sheets 

65 DTMF ENCODING AND DECODING 

New IC's make the power of DTMF signalling 
available to all. 
Dale Nassar 

71 HOW TO DESIGN OSCILLATOR CIRCUITS 

Part 6. Building clock circuits using TTL IC's. 
Joseph J. Carr 

86 DRAWING BOARD 

A remote-control system. 
Robert Grossblatt 

88 SERVICE CLINIC 
Signal tracing. Jack Darr 

89 SERVICE QUESTIONS 

Solutions to servicing problems. 



RADIO 

84 ANTIQUE RADIOS 

Letters from our readers. 
Richard D. Fitch 



COMPUTERS 

Following COMPUTER DIGEST 

page 74 V2 q. V s. 8088, interfacing, 
and more. 



EQUIPMENT 
REPORTS 

24 Beckman Circuitmate LP25 
Logic Probe 

28 Beckman Circuitmate PR41 
Logic Pulser 
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Cover 1 




This month we begin a continuing series 
detailing a versatile, powerful robot you 
can design and build yourself. The R-E 
Robot has several characteristics that set it 
apart from commercially available units or kits. For one, it can be 
customized to meet the demands of almost any user application. 
Further, it is backed by a powerful onboard computer that makes use 
of a custom robot control language. That language makes it possible 
to control the robot using simple commands. To help get the most out 
of the project, we have set up a special section of our computer 
bulletin-board (RE-BBS) for the rapid exchange of sources, applica- 
tions, software, and updates among our readers, the author, and the 
editors. To learn more, turn to page 54, 



Next Month 



THE JANUARY ISSUE IS 
ON SALE DECEMBER 2 

BUILD THE R-E ROBOT 

Part 2. A closer look at the Robotic Personal Computer. 

HOW TO APPLY FOR A PATENT 

Learn how to patent your next brainstorm. 

BUILD A NINE-STATION INTERCOM 

A sophisticated, versatile communications system for the 
home or office. 

TV SIGNAL SCRAMBLING 

Part 7 looks at descramblers for the gated-pulse and outband 
systems. 

AUDIO UPDATE 

Larry Klein joins our staff as Audio Editor with the first 
installment of his new column. 



As a service lo readers. RADIO-ELECTRONICS publishes available plans or Information relating to newsworthy products, 
techniques and scientific and technological developments. Because ol possible variances in the quality and condition ol 
materials and workmanship used by waders. RADIO-ELECTRONICS disclaims any responsibility lor (he sate and proper 
tunclioning ol reader-built projects based upon or (rom plans or information published in this magazine. 

Since some ol the equipment and circuilry described in RADIO-ELECTRONICS may relate lo or be covered by U.S. patents, 
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such 
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney. 
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NEW! 

Lower Price 

Scanners 

Communications Electronics," 
the world's largest distributor of radio 
scanners, introduces new lower prices 
to celebrate our 1 5th anniversary. 

Regency^ MX7000-GR 

List price S699.95/CE price $469.95 
10-Bnnd, 20 Channel • Crystalless ■ AC/DC 

Frequency range: 25-550 MHz. continuous coverage 
and 800 MHz. to 1.3 GHz. continuous coverage. 
The Regency MX70OO scanner lets you monitor 
Military, Space Satellites, Government, Railroad, 
Justice Department, State Department, Fish & 
Game, immigration, Marine, Police and Fire Depart- 
ments, Broadcast Studio Transmitter Links, Aero- 
nautical AM band, Aero Navigation, Paramedics, 
Amateur Radio, plus thousands of other radio 
frequencies most scanners can't pick up. The 
Regency MX7000 is the perfect scanner to receive 
the exciting 1.2 GHz. amateur radio band. 

Regency® Z60-GR 

List price $299.95/CE price S1 79.95/SPECIAL 
8-Banci, BO Channel • No-crystal scanner 

Bands: 30-50, 88-103. 1 18-136, 144-174,440-512 MHz. 
The Regency Z60 covers all the public service 
bands plus aircraft and FM music for a total of 
eight bands. The Z60 also features an alarm 
clock and priority control as well as AC/DC 
operation. Order today. 

Regency® Z45-GR 

List price S2S9.95/CE price S159.95/SPEC1AL 
T-Band, 45 Channel • No-crystal scanner 

Bands: 30-50, 118-136, 144-174, 440-512 MHz. 
The Regency Z45 is very similar to the Z60 model 
listed above however it does not have the commer- 
cial FM broadcast band. The Z45, now at a 
special price from Communications Electronics. 

Regency® RH250B-GR 

List price $659.00/CE price $329. 95/SPECIAL 
10 Channel • 25 Watt Transceiver • Priority 

The Regency RH250B is a ten-channel VH F land 
mobile transceiver designed to cover any fre- 
quency between 150 to 162 MHz. Since this 
radio is synthesized, no expensive crystals are 
needed to store up to ten frequencies without 
battery backup. All radios come with CTCSStone 
and scanning capabilities. A monitor and 
night/day switch is also standard. This trans- 
ceiver even has a priority function. The RH250 
makes an ideal radio for any police or fire 
department volunteer because of its low cost 
and high performance. A60 WatfVHF 150-162 
MHz. version called the RH600B is available 
for$454.95, A UHF 15 watt version of this radio 
called the RU1 SOB isalsoavailable and covers 
450-482 MHz. but the cost is $449.95. 

NEW! Bearcat® 50XL-GR 

List price S199.95/CE price $114. 95/SPECIAL 
1 O-Band, 1 Channel • Handheld scunner 

Bands: 29.7-54, 1 38-174, 406-512 MHz. 
The Uniden Bearcat 50XL is an economical, 
hand-held scanner with 10 channels covering 
ten frequency bands. It featu res a keyboard lock 
switch to prevent accidental entry and more. 
Also order part # BP50 which is a rechargeable 
battery pack for $14.95, a plug-in wall charger, 
part # AD1 00 for S 1 4.95, a carryi ng case part # 
VC001 for $14.95 and also order optional 
cigarette lighter cable part* PS001 for$14.95. 



NEW/ Scanner Frequency Listings 

The new Fox scanner frequency directories will help 
you find all the action your scanner can listen to. These 
new listings Include police, fire, ambulances & rescue 
squads, local government, private police agencies, 
hospitals, emergency medical channels, news media, 
forestry radio service, railroads, weatherstations, radio 
common carriers, AT&T mobile telephone, utility com- 
panies, general mobile radio service, marine radio 
service, taxi cab companies, tow truck companies, 
trucking companies, business repeaters, business radio 
(simplex) federal government, funeral directors, vet- 
erinarians, buses, aircraft, space satellites, amateur 
radio, broadcasters and more. Fox frequency listings 
feature call letter cross reference as we 1 1 as alphabetical 
listing by licensee name, police codes and signals. All 
Fox directories are $14.95 each plus $3.00 shipping. 
State of Alaska-RL01 9-1; State of Arizona-RL025-1 ; 
Baltimore, MD/Washington, DC-RL024-1 ; Buffalo, NY/ 
Erie. PA-RL0O9-2; Chicago, IL-RL014-1; Cincinnati/ 
Dayton, 0H-RLQ06-2; Cleveland, OH-HL01 7-1 ; Colum- 
bus, OH-RL003-2; Dallas/Ft. Worth, TX-RL013-1; 
Denver/Colorado Springs, CO-RL027-1; Detroit, Ml/ 
Windsor, ON-RL008-3; Fort Wayne. IN/Lima, OH- 
RU301-1; Hawaii/Guam-RL015-1; Houston, TX- 
RL023-1 ; Indianapolis. IN-RL022-1 : Kansas City, MO/ 
KS-RL01 1 -2; Long Island, NY-RL026-1 ; Los Angeles, 
CA-RL016-1; Louisville/ Lexington, KY-RL007-1; Mil- 
waukee, Wl/Waukegan, IL-RLD21 -1 ; Minneapolis/St. 
Paul, MN-RL01O-2; Nevada/E Central CA-RL028-1; 
Oklahoma City/ Lawton, 0K-RL005-2; Orlando/Daytona 
Beach, FL-RL012-1; Pittsburgh, PA/ Wheeling, WV- 
RL029-1 ; Rochester/ Syracuse, NY-RLQ2Q-1 ; San 
Diego. CA-RL018-1; Tampa/St, Petersburg, FL- 
RL0O4-2; Toledo, OH-RL0O2-3. New editions are being 
added monthly. For an area not shown above call Fox at 
800-543-7892, In Ohio call SOO-621-2513. 

NEW! Regency® HX1500-GR 

List price S369.95/CE price S239.95 
1 1-Band, 55 Channel • Handheld/Portable 
Search • Lockout * Priority • Bank Select 
Sidalit liquid crystal display • EAROM Memory 
Direct Channel Access Feature • Scan delay 
Bands: 29-54, 1 18)36, 144-174, 406-420, 440-512 MHz 

The new handheld Regency HX1500 scanner is 
fully keyboard programmable for the ultimate in 
versatility. You can scan up to 55 channels at the 
Same time including the AM aircraft band, The LCD 
display is even sidelit for night use. Includes belt 
clip, flexible antennaand earphone. OperatesonB 
1 .2 Volt rechargeable Ni-cad batteries (not included). 
Be sure to order batteries and battery charg erf rom 
accessory list in this ad. 

Bearcat 3 100XL-GR 

List price S349.95/CE price $203. 95/SPECIAL 
9-Band, 1 6 Channel • Priority • Scan Delay 
Search • Limit • Hold * Lockout • AC/DC 

Frequency range: 30-50. 1 18-174. 406-512 MHz. 
The world's first no-crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
and aircraft band coverage at the same low price. Size is 
1%"x7Vi"x2'/i"The Bearcat 100XL has wide frequency 
coverage that includes all public service bands (Low. 
High, UHF and "T bands), the AM aircraft band, the 2- 
meter and 70 cm. amateur bands, plus military and 
federal government frequencies. Wow... what a scanner! 
Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AA nl-cad 
batteriesandflexibleantenna.Orderyourscannern ow. 

Bearcat® 21 0XW-GR 

List price S339.95/CE price S209. 95/SPECIAL 
3-Band, 20 Channel * No-crystal scanner 
Automatic Weather • Search/Scan • AC/DC 

Frequency range: 30-50, 136-174, 406-512 MHz. 
The new Bearcat 21 0XW isan advanced third generation 
scanner with great performance at a low CE price. 

NEW! Bearcat" 145 XL- GR 

List price $179.95/CE price $102. 95/SPECIAL 
JO Band, 1C Channel * AC/ DC * Instant Weather 

Frequency range: 29-54, 136-174, 420-512 MHz. 
The Bearcat 145XL makes a great first scanner. Its low 
cost and high performance lets you hear all the action with 
the touch of a key. Order your scanner from CE today. 

TEST ANY SCANNER 

Test any scanner purchased Irom Communications 
Electronics' for 31 days before ycu decide to keep It. If lor 
any reason you are not completely satisfied, return It in 
original condition with all parts In 31 days, for a prompt 
refund (less shipping/ handling charges and rebate credits). 




Regency 

MX 7000 




Regency 
HX1500 



NEW! Bearcat® 800XLT-GR 

List price $499. 95/CE price $317.95 

12' Band, 40 Channel • No- crystal scanner 

Priority control • Search/ Seen * AC/ DC 

Bands: 29-54, 118-174, 406-5)2, 306-9 1 2 MHz. 
Th e U n id e n 800 X LT receives 40 ch a nn els I n two ba n ks. 
Scans 1 5 channels per second- Size 9Wc" x 4Vi" x 1 2'A. JJ 

OTHER RADIOS AND ACCESSORIES 

Panasonic RF-260O-GR Shortwave receiver $1 79.95 

RDS5-GR Uniden Remote mount Radar Detector. .. $128.95 

RD55-GR uniden Visor mount Radar Detector $98.95 

R Dfl-GR l/radsn " Passport" siz e Radar Detector .. . $199.95 

BC-WA-GR Bearcat Weather Alert" $49 95 

DX1000-GR Besrcaf shortwave receiver SALE. . . $349.95 
PC22-GR Uniden remote mount CB transceiver . . . $99.95 

PC55-GR Uniden mobile mount CB transceiver $59.95 

R1 06O-GR Regency 1 channel scanner SALE. . . . $92.95 

MX3000-GR Regency SO channel scanner $229. 9S 

XL1 56-GR Regency 10 channel scanner $1 39,95 

UC1 02-GR Regency VHF 2 ch. 1 Watt transceiver. . . $ 1 24.95 
P1 405- G R Regency 5 a m p regulated powe rsuppty. . . $69-96 
P1412-GR Regency 12 amp rag. power supply. ., $164.95 
M A25 6- G R Dro p-in charger for H X1 20O & H XI 500 . . . $84.95 

MA51 8-GR Wall charger for HX1 500 scanner $1 4.95 

MA51S-GH Carrying case forHX1500 scanner.... $14. 95 
MA257-GR Cigarette lighter cord for HX1 2/i 500 . . . $1 9.9S 

MA91 7-GR Nl-Cad battery pack for HX1 200 $34.95 

SMMX7 0O0- G R Svc. man. f or M X7000 & MX5000 . . . $ 1 9.95 
SMMX300O-GR Service man. for Regency MX30O0 ... $1 9.9S 

B-4GS 1 .2 V AAA Ni-Cad batteries (set of tour) $9.95 

B-8-GR 1 .2 V AA Ni-Cad batteries (set of eight) .... $1 7.95 

FB-E-GR Frequency Directory for Eastern U.S.A $ 1 4-95 

FS- W- G R Frequency D irectory for Western U.S. A . . .314.95 

ASD-GR Air Scan Directory ..,-.... $1 4.95 

SRF-GR Survival Radio Frequency Directory $14,95 

TSG- G R 'Top Secret" Registry of U . S. Govt. Freq. . . . $14.95 
TIC-GR Techniques for Intercepting Com m. ....... $1 4.95 

RRF-GR Railroad frequency directory. $14.95 

CIE-GR Covert Intelligent, Elect Eavesdropping . . . $14.95 
A60-GR Magnet mount mobile scanner antenna. . . $35.95 

A70-G R Base station scanner antenna $35.95 

USAM M-GR Mag mount VHF/UHF ant. w/ 12' cable... $39.95 
USAK-GR *" hole mount VHF/UHF ant. w/ 1 T cable . . . $35.95 
USATLM-GRTrunk lip mount VHF/UHF antenna. . . , $35.95 
Add 33.00 shipping for al I accessories ordered at the same time. 
Add $12.00 shipping per shortwave receiver. 
Add $7.00 shipping par scanner and $3.00 per antenna 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Centerr Michigan residents please add 4% 
sales tax or supply your tax l.D. number. Written pur- 
chase orders are accepted from approved government 
agencies and most well rated firms at a 10% surcharge 
for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
ch a ng e wit h out notice. All pri ces are i n U. S. doi fa rs. Out 
of stock items will be placed on backorder automatically 
unless CE is instructed differently. A $5,00 additional 
handling fee will be charged for all orders with a 
merchandise total under$50.00. Shipments are F.O.B. 
Ann Arbor, Michigan. No COD's. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE Non-certified checks require 
bank clearance. Not responsible for typographical errors. 
Mail orders to: Communications Electron- 
icsr Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner for R. P. S./U.P.S. 
ground shipping and handling in the continental 
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping charges are 
three times continental U.S. rates. If you have a 
Discover, Visa or Master Card, you maycalland 
place a credit card order. Order toll-free in the 
U.S. Dial 800- USA-SCAN. In Canada, ordertoll- 
free by calling 800-221-3475, WUI Telex any- 
time, dial 671 -01 55. If you are outside the U.S. 
orin Michigan dial 31 3-973-8888. Ordertoday. 
Scanner Distribution Center'" and CE logos are trade- 
marks of Communications Electronics Inc. 
t Beafcal is a registered trademark of Uniden Corporation. 
t Regency Is a registered trademark of Regency Electronics 
Inc. AO #070 286- GR 

Co pyrtg ht O 1 986 Com m un Icatio n s E I ectron Ic a I n c . 

For credit card orders call 

1-800-USA-SCAN 



COMMUNICATIONS 
ELECTRONICS INC. 
Consumer Products Division 

P.O. Box 1045 D Ann Arbor, Michigan 43 1 06-1045 U.S.A 
Call BOO-LISA-SC AN or outside U.S. A. 3 13-97 3-8SBS 
CIRCLE 79 ON FREE INFORMATION CARD 
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Closed-circuit "citizens band" 

Subscribers to the CompuServe 
Information Service, based in Co- 
lumbus, OH, have available a 
"closed-circuit" form of CB radio 
called the CB Simulator. Any of the 
280,000 CompuServe subscribers 
can — by typing CO CB — switch to 
a CB menu that makes it possible 
to scan a complete listing of all 
persons speaking on all 36 chan- 
nels of the band, and to join con- 
versations on any of the bands. 
Private conversations may be held 
off-channel, as well. 

The connect rate for the CB Sim- 
ulator is $6.00 per hour from 6 P.M. 
to 8 A.M. weekdays, and all day 
Saturdays, Sundays, and holidays. 
For weekday service between 8 
A.M. and 6 P.M. the rate is $12.50 
per hour. 

Numerous friendships have 
been made over the simulator, and 
at least two weddings have been 
reported. 

Fast computer chips with 
"quasicrystals?" 

Scientists from three depart- 
ments of the University of Michi- 
gan, supported by a $1.5-million 
grant from the National Science 
Foundation, are working to pro- 
duce extremely fast computer 
chips and other advanced micro- 
electronic devices. They are work- 
ing with a variety of metallic and 
semiconductor materials, sand- 
wiched to form multilayered chips 
called superlattices. 

In the past, researchers have de- 
pended on making semiconduc- 
tor devices smaller and circuit 
leads shorter to make faster com- 
puters and other electronics de- 
vices. Already chips have been 
made that crowd more than a mil- 
lion electronics devices on a sil- 
icon chip less than a centimeter on 
a side. 

Having reached the limit in re- 
ducing size, scientists are now 



seeking new ways of speeding up 
computers and other electronics 
equipment. Under the new grant, 
U of M scientists will focus on 
building and testing the proper- 
ties of superlattices made of syn- 
thetic "quasicrystals," new mate- 
rials invented at the University. 
The atoms of faster quasicrystals 
have a predictable arrangement 
that falls between the repeating 
patterns of crystals and the total 
disarray of glasses. 

The research will also examine 
properties of metallic superlat- 
tices, with potential applications 
in modern superconducting de- 
vices. Research will also involve 
building and testing hete restruc- 
tures, materials similar to superlat- 
tices but with fewer layers, that 
can be manipulated to produce a 
variety of electrical and optical 
effects. 

New transparent conductor 
uses organic materials 

The first transparent polymeric 
conductor is under development 
by Honeywell. Made in athin film, 
it is versatile enough to defrost a 
car window or control a building's 
temperature by reflecting heat and 
cold. It is made from the polymer 
polydiiodocarbazole {PDICZ) 
doped with bromine and formed 
into film from 1 to 30 microns 
thick. 

By varying the thickness of the 
film and the level of doping, Hon- 
eywell has varied the conductivity 
from insulating levels to con- 
ductivity appropriate for such ap- 
plications as defrosting car win- 
dows. Light transmission is from 
60 to 90 per cent. 

The new film can be made more 
readily and more easily than ear- 
lier inorganic types, and it can be 
made with greater surface areas 
and thicknesses. Therefore it is ex- 
pected to be considerably lower in 
cost than present types. 



New devices authenticate 
money transfer messages 

Researchers at the National Bu- 
reau of Standards Institute for 
Computer Sciences and Tech- 
nology have completed the first 
validation of a security device that 
will be used to authenticate mes- 
sages used for the electronic 
transfer of funds. 

This validation is part of a pro- 
gram to help protect the billions of 
dollars in Federal funds that are 
transferred electronically every 
year. 

NBS developed the test meth- 
ods to ensure that devices used to 
transfer funds electronically com- 
ply with federal standards for com- 
puter data authentication and with 
the American National Standard 
for Financial Institution Message 
Authentication. The validation sys- 
tem can be used to test equipment 
remotely through an electronic in- 
terconnection with NBS. 

Further information can be ob- 
tained from Miles Smid, Institute 
for Computer Sciences and Tech- 
nology, National Bureau of Stan- 
dards, A216 Technology Bldg., 
Caithersburg, MD 20899. . 

High-efficiency solar panels 

Solar panels designed to oper- 
ate four or five times more effi- 
cienty than the best photvoltaic 
cells currently available, and at 
only a fraction of the cost, are cur- 
rently under development by Mas- 
sachusetts inventor Alvin Marks, 
and by Westinghouse. 

Lepcon, the preliminary design 
patented by Marks, consists of a 
glass panel covered by millions of 
aluminum or copper strips, each 
less than a micron wide. Energy in 
the sunlight striking the panel is 
transferred to the electrons in the 
metal strips, generating electricity. 
Lumeloid, also patented by Marks, 
uses a similar approach, but sub- 
stitutes film-like sheets of plastic. 
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Oscilloscopes with Component Tester Shinty 




HM 203-6 dc to 20MHz 



$489,00 



• Rectangular screen, internal graticule 
8x10cm. 

• Deflection: 5mV/cm to 20V/cm 

• Tlmebase: 0.5us/cm toO,2s/cm 

X-Magnification x 10 

• Component Tester 

Test voltage: max. 8.5Vrms (open circuit) 
Test current: max. 24mA rms (shorted) 




HM 204-2 DC to 20MHz $629.00 

• Component Tester 

• Deflection: 5mWcm to 20V/cm 

Y- Magnificat ion x 5 

• Tlmebase: 0.1 us/cm to 0.5s/cm 

X-Magnification x 10 

• Sweep delay: 100 ns to 0.1 s. 

• Calibrator: square-wave generator, 
=^1 kHz/1 MHz switchable. risetime<5ns, 
for probe compensation, output voltages: 
0.2V and 2V± 1%. 




HM 605 dc to eo MHz $899.00 

• Component Tester 

• Deflection: 5 m Worn to 20V/cm 

Y-Magnification x 5 

• Y-Output from Ch.l or Ch.ll: 

^45 mV/cm into 50 n. 

• Tlmebase: 50ns/cm to 1 s/cm 

X-Magnification x 10 

• Sweep delay: 100ns to 0.1s. 




HM 205 



$799.00 



Real-time- See 203-6 
Specifications 
Digital Storage 

• Operating modes: Refresh and Single with Reset (Incl. LED 
indication for Beady), Hold Ch. I, HoldCh. II. 1024x8 bit for each chan. 
Sample rate: max. 100kHz. Resolution: vertical 28 pts/cm, horiz. 
1 00 pts/cm. 

• Option: Interface for plotter. 

• Component Tester 




Digital Storage 



HM 208 $2,380.00 

HM 208-I §2,860,00 

(with IEEE Interface) 

Real-time - See 203-6 
Specifications 



• Operating modes: XY, Roll, Refresh, Single (LED ind,), Hold Ch.l, 
Hold Ch.ll, Plot I and Plot II with read-out check on screen, backing 
storage, Dot Joining button. 2 x 1024 xSblt for each ch. 
Sample rate: max. 20MHz. Resolution: vert. 28 pts/cm, horiz. 200 
or 100 pta/cm. 

• Plotter output: vertical 0.1 V/cm, horizontal 0.1V/cm. 
Output imped.: 10011 each. Penlift: TTL/CMOS compat. 
Output speed rate: 5-10-20/10-20-40 s/cm. 

• Option: Lithium battery for memory backup. 




Modular 
System 8000 

ATTACHES TO ALL HAM EG SCOPES ON THIS PAGE! 

HM 8001 2 BAY Mainframe $228.00 

HM 8002 4 BAY Mainframe call SOON 

HM 8011-2 Digital Multimeter 4 1 / 2 digits 298.00 

HM 8014 Milli Ohm Meter 298.00 

HM 8UZ1-Z Counter, 0.1 Hz-1 GHz 324.00 

HM 8027 Distortion Meter 248.00 

HM B030-2 Function Gen. 0.1 Hz-1 MHz 288.00 

HM 8032 Sine Wave Gen. 20Hz-20MHz 288.00 

HM 8035 Pulse Generator, 2Hz-20MHz 455.00 

HM 8037 Low Dist. Sine Gen. 5Hz-50kHz 248.00 

HM 8040 Triple Power Supply 278.00 

HM 8045 Oscilloscope Calibrator 378.00 



CIRCLE 126 ON FREE INFORMATION CARD 
CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 



I Master Charge 
I VISA ■ COD 
I Money Order 
I Check 



ADD FOR SHIPPING AND INSURANCE 

SO to $250.00 $4.50 

$251.0010 500.00 $8.50 

$50 1 .00 to $750 00 $8 50 

$751.00 to $1000, $12.50 

over $1000.00 $15.00/1000 



Prices subject to change without notice. 
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• Ficture-in-Picture. Digital circuitry is 
making possible a number of hot new features in 
VCR's, tlie most spectacular of which is Picture- 
In-Picture, or PIP. That feature heretofore has 
been found only in a few digital TV sets. Now PIP 
VCR's are being introduced one after the other — 
the first three by RCA, Hitachi, and Sears, with 
others to come later. All three of the first PIP 
VCR's are made by Hitachi. RCA's is the most 
sophisticated and contains nine dynamic RAM's 
with a total storage capacity of more than two 
megabits. 

Using the hand-held remote-control unit, the 
user can superimpose a smaller picture in any 
corner of the main picture. The main picture may 
be the VCR tape playback, and the smaller picture 
can be from the VCR's TV tuner or from the video 
input terminal. The two pictures may be 
exchanged at will, and either one may be frozen, 
thanks to built-in field storage. The same field 
storage is used for fact motion without sound 
bars; there are unique special effects, such as 
"mosaic" and "posterization." The Hitachi and 
Sears recorders also have PIP but their special 
effects are limited. The RCA VCR uses two 
DRAM's for the PIP field memory, and six to 
enhance picture stability. The first PIP VCR's will 
sell for $500 to $700, depending on what other 
features are included. 

• Interactive VCR. Worlds of Wonder, Inc., 
which brought us Teddy Ruxpin, the talking 
teddy bear, plans to introduce a unique computer 
attachment that will make any VCR interactive. 
Three years in development, it differs from 
programmable videodiscs in that the screen is 
never blanked during the interactive search. 
Special tapes for the system have four-way 
branching and give the effect of 20 tracks of 
information. There are four audio tracks, up to 
four branchable video tracks with motion, and up 
to 20 computer-generated tracks with limited 
motion. The entire attachment is scheduled to 
sell for less than $250 in a year or so, or could be 
built into a digital TV or VCR for $50 to $100. The 
first program cassettes will be educational, and 
several producers — the first being Heron 



Communications — are preparing programming. 
In addition, WOW is exploring the use of special 
cable-TV programming for the interactive 
machine. That is possible because the system is 
completely linear. The tape is never required to 
Stop or reverse itself. The system can give quizzes 
with questions selected at random, keep score, 
provide music with a still picture, change 
pictures in response to the viewer's choice, react 
to user- manipulated arrows or cursors, and so 
forth. 

• The ultimate Beta. The most elaborate, and 
probably the best, consumer VCR ever introduced 
is a new Beta model by Sony. The quality results 
from the fact that Sony didn't worry much about 
compatibility. It improved on Superbeta by 
shifting the carrier up to 1.2 MHz in the Beta I 
speed, as opposed to Superbeta's 800 kHz, thereby 
providing resolution of better than 300 lines. A. 
switch preserves one-way compatibility — 
playback of standard Beta I tapes. The machine 
has features never seen before on a half -inch 
machine, such as flying erase heads, a frame 
counter, a character generator with eight-page 
memory, and a programmable assemble editing 
system to put together up to eight segments with 
accuracy within two frames. It even has an on- 
screen calendar for programming. Sony sees its 
principle use in editing onto VHS, Beta or 8mm 
VCR formats. It lists at $1,700. 

• Zenith adds Bose sound. Who says you 
need a ten-foot audio system to get good TV 
sound? Not Zenith or Bose. The two companies 
have united to produce a series of high-end 27- 
inch digital color sets with a folded waveguide 
woofer built into the back and occupying no space 
beyond the normal outside dimensions of the set. 
Two twiddlers — combination midband and 
tweeter speakers — are front-mounted below the 
TV screen. The sets have three amplifiers — a 25- 
watter to power the woofer and two 5-watt units 
for the twiddlers — and they have built-in World 
System Teletext reception. They'll sell for around 
$1,400 for a table model, or $1,700 for the best 
console. r-e 



What Pomona knows about banana 
plugs and adapters would fill a book. 

For over 30 years the Pomona Electronics line of banana plugs, 
jacks and adapters has played a major role in our ability to stay on the 
leading edge of electronics test technology. 

Every year we add new banana plug products to make your life 
as a professional design engineer a little easier. And the complete 
line is listed in our 1986 General Catalog. 02&A_^a 

In our new book you'll find over 400 models that utilize or 
adapt banana plugs in some useful fashion: plugs, jacks, 
binding posts, adapters, patch cords and cables, in standard 
or miniature sizes. You name it and you'll probably find 
exactly what you need in our new catalog. 

Here's how to get your copy of our 1986 General 
Catalog: Just circle the reader service number 
below; call us at (714) 623-3463; write us at 
Pomona Electronics, a division of ITT Corp- 
oration, 1500 East Ninth Street, P.O. Box 
2767, Pomona, California 91769. 

Our products are available 
through your favorite electronics ^^ 
parts distributor. 




Romona Electronics 
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Letters 



OOOOPS! 

A few errors crept into the the arti- 
cle "Build This Satellite-TV De- 
scrambler" in the October T986 
issue of Radio-Electronics. In Fig. 2, 
the schematic diagram, pin 14 of 
IC's 2 and 3 should be tied to -5 
volts, not +5 volts as shown. Re- 
sistor R29 should be tied to +5 
volts. Transistor Q7 is misiden- 
tified: It should be a 2N3904. Fi- 
nally, the positions of Q5 and Q6 
have been reversed. The unit iden- 
tified as Q5 should be Q6, a 
2N3904 NPN transistor; the tran- 
sistor identified as Q6 should be 
Q5, a 2N3906 PNP transistor. 



In Fig. 3, the parts-placement di- 
agram, two components are 
shown in the wrong location. Re- 
sistors R8 and R23 are shown ver- 
tically aligned; they should be 
mounted horizontally. Resistor R8 
mounts between the top of what is 
shown as R8 and the top of what is 
shown as R23; resistor R23 mounts 
between the bottom of what is 
shown as R8 and the bottom of 
what is shown as R23. 

Finally, a trace is missing from 
the PC pattern. It runs from the 
positive end of C5 to the center of 
jack J2. Replace that trace with a 
jumper. — Editor. 
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RADAR SPEED-GUN CALIBRATOR 

In regard to Anthony Stevens' 
article, "Radar Speed-Gun Cal- 
brator" ( Radio-Electronics, August 
1986), there seems to be a little in- 
formation that he left out- — and the 
reader should be aware of it. 

On the first page of the article, 
he mentions that the Doppler shift 
is about 31 Hz per MPH of target 
velocity. That is correct, but he fails 
to point out that that amount of 
Doppler shift only applies to radar 
guns operating at the 10.525GHz 
frequency (X-band). He also does 
not inform the reader that the 
Gunn diode and microwave horn 



Small Outlines. No Problem, 



With A P Products™ brand SOIC Test Clips. 

• Allows safe, convenient, fast and easy testing of normally 
hard-to-access Small Outline Integrated Circuits (SOlCs). 

• Eight sizes available for .30" and .15* package sizes. 
Helical compression springs and insulating contact^ 
combs ensure contact integrity during testing w ^5 

■ Permits devices stacked as close as .025* 
end-to-end to be tested simultaneously. 
Standard 025" square contacts on .10" centers 
at the probe end of the clip easily accept test probes 
or single row female socket connectors. 
Steel hinge pin and acetal thermoplastic body provide long 
service life. 
Available with alloy 764 unplated and gold plated leads, 

For immediate response contact a local authorized A P Products 
Prototype & Test Devices distributor, Or telephone 800-321-9668 
or (216) 354-2101 m Ohio for further information. 

We Solve Problems. 





Associated Electronics/3M 

A P Products Prototype & Test Devices 
9325 Progress Parkway. P.O. Box 540 
Mentor, Ohio 44060. 
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SUPER VALUES from JOSEPH ELECTRONICS 



Hitachi SCOPES 

Full 3-year warranty 




CALL TOLL-FREE 

1-800-323-5923 

FREE SHIPPING to U.P.S. 

Shippable Destinations 




V1050F 100 MHz QUAD CHANNEL/8-TRACE DELAYED 
SWEEP SCOPE, The features you want and need -500uV 
Sens. ■ 2% Accuracy ■ 6" CRT has internal graticule. 
2QKV acceleration. One-touch sync of TV-V. TV-H. Plus: 
autofocus; variable hold-off; trace rotation adjust: X-Y 
operation; 10X magnification. W/probes, dust cover. 



Sale PriceH,198 



Reg, $1,595 

V650F 60 MHz TRIPLE-TRACE DELAYED SWEEP SCOPE. 
As above, except has 10KV acceleration. 1 MV sensi- 
tivity, 3% accuracy, triple trace. W/probes. 

Reg. $1,195 Sale Price$898 






V422 40 MHz DUAL-CHANNEL SCOPE - Low profile port- 
able ■ DC offset. 1 MV sensitivity. 3% accuracy. 6'' CRT 
with internal graticule. Alternate magnification for 
simultaneous display of x1, x10 swept waveforms! Plus 
vertical mode triggering: auto-focus; TV sync separa- 
tion circuit; built-in signal delay; X-Y Mode. Only 12 x 5 x 
14', 4". 14.3 lbs. W/probes. 



Reg. $925 



SalePrice$678 
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V222 20 MHZ DUAL-CHANNEL SCOPE. Similar to 
above, except has 20 MHz bandwidth. W/probes. 

Reg $715 Sale Price$538 



H AND- H ELD 3'A DIG IT DM MS 



MODEL 73 

Analog/digital dis- 
play ■ Volts, ohms. 
IDA, diode lest ■ 
Aulorange ■ 0.7-t: 
basic DC accuracy 
■ 2000+ hour bot- 
terv lite ■ 3 year 
warranty 



MODEL 37-NEW3'A DIGIT 
BENCH DMM. 01% DC accu- 
racy ■ Analog/Digital ■ Auto- 
ranglng ■ Voir, Ohms, Amps, 
Diode Testing ■ 30kHZ AC 
Bandwidth ■ Fused 10A 
Range ■ Storage compart- 
ment— 2 year warranty. 

Reg. $229 Sale M98 



MODEL 806QA-4'A DIGIT, 
TRUE RMS DMM 

True RMS AC volt and amp 
measurement ■ 0.04% basic 
DC accuracy ■ Fast audible/ 
visual continuity tests ■ Rela- 
tive reference (offset) ■Low- 
power ohms on all resist- 
ance ranges ■ Constant- 
current diode test mode ■ 
Resistance measurements 
to 300 Mn ■ Frequency and 
dB measurements. 




MODEL 8050A-4'A DIGIT, 
BENCH DMM 

0,03% basic DC accuracy 
■ True rms AC voltage and 
current measurement, AC 
to 50 KHz. ■ Conductance 
function checks high resist- 
ance to 100,000 MP ■ high 
power or low-power ohms 
• Five voltage ranges, 200 
mV to 1000V ■ Extensive 
overload protection ■ Diode 
and dB measurement. 




Reg. $349 Sale s 308 Reg, $389 Sale $338 



TEST INSTRUMENTS 




MODEL75 

Analoo/dlgitat dis- 
play ■Volts, ohms, 
IQA. mA. diode test 
* Audible continu- 
ity ■ AutOrange/ 
range hold ■ a.5% 
basic DC accuracy 
■ 2000+ hour bat- 
tery ife ■ 3 year 
warranty 

Reg. $99 
Sale $88 



Reg. $79 
Sale $68 



MODEL 77 

Analog/digital dis- 
play ■ volts, ohms. 
to A, mA, diode tesr 

■ Audible continu- 
ity * 'Touch Hold" 
Function mAuIo- 
range/fcnge hold 

■ 0.3*) basic DC 
accuracy "2000+ 
hauf battery lite 

■ 3 year warranty 

■ Multipurpose 
holster 

Reg. $139 
Sale $118 





Model 203 2 MHz Function Generator 

■ 0.2 Hz to 2 MHz Function Generator 

■ Sine, Square, Triangle Waveforms 

■ External Sweep 1000:1 «TTL and 50 
Ohm Outputs ■ Variable DC Offset 

■ Wt. 2.6 lbs, 10.2 x 6 x 2" 

Sale $258 



Reg $289 



Ultra-Portable Mini-Scope 
Model 1010 

■ 10 MHz Full-Featured Oscilloscope 

■ AC or Battery operated with internal 
battery charger ■ 10 mV Sensitivity, 
21 Time Base Ranges ■ Internal or 
External Trigger ■ Bright, clear Blue/ 
White CRT ■ Wt. 2 lb; 10.2 x 6 x 2" 



Reg. $385 



Sale 5338 



Model 515 600 MHz Frequency Counter 

■ 8 Digit ft" LED Display ■ Wide 
Frequency Range: 5 Hz to 600 MHz 

■ 10 rnV RMS Sensitivity throughout 
range ■ 2 ppm Time Base Accuracy 

■ AC or DC Powered (AC Adaptor 
Included) ■ Wt. 1.8 lbs. 10.2 x 6 x 2" 

Reg. $340 Sale $308 

Model 512, 200 MHz Handheld Counter 

Reg. $145 Sale $128 



LIMITED TIME OFFER WHILE QUANTITIES LAST, PHONE TODAY TOLL-FREE! 
1-800-323-5925 (In Illinois 1-312-297-4200) 

VISA-MASTERCARD-DISCOVER 



CARDS WELCOMED, OPEN ACCOUNT 
. ORDERS TO RATED COMPANIES. 
! ILLINOIS RESIDENTS ADD 7% TAX. 




FREE 116 page Joseph Electronics \ 
discount instrument catalog with 
your order or on request! 
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8J30N. 
Niles.IL 



rfOfllBS 

lilwafjkee Ave. 
»064€ 



in the parts list will only work in 
conjunction with the X-band radar 
units- — that is, assuming that they 
are the same ones as shown on the 
lead page of the article. Also not 
mentioned is whether or not a K- 
band diode and horn is available. 
While the K-band output is men- 
tioned in passing on page 42, he 
does not elaborate on any of the 
details. The K-band output is de- 
rived from a different divider 
chain, because the Doppler shift 
on that band is different than it is 



on the X-band for a target traveling 
at the same speed. 

Although there are several K- 
band frequencies used, I used 24.5 
GHz for my computation. That re- 
sults in a Doppler shift of 73.1 Hz 
per MPH. That can be figured out 
by one of two methods. One is to 
multiply the ratio of 24.5 GHz to 
10.525 GHz (2.328) by 31.4; the 
other is to use the formula for 
Doppler shift, DS: 

DS (Hz/MPH) = 89.49/K 

where X is the wavelength in cen- 
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CABLE TV 
* SPECIALS * 

CONVERTERS 

JERR0L0: DR2-3DIC105— 66 Channel Wireless *199." 

JRX-3 DIC— 36 Channel Corded Remote M49. " 

JSX-3 DIC— 36 Channel Set Top *129." 

SR-3— 'The Real Thing' *119." 

MAGHAVOX: 6400—60 Channel Wireless w/Parental 

Lockout for Jerrold systems *1 99." 

ZENITH: 1-TAC Cable Add-On *225." 

VIEW STAR: EVSC-2000— 60 Channel Wireless— 

with Parental Lockout ' 99." 

EVSC-20OOA-R — Same as above with 

A-B Switch *1D9." 

View Star 1000 — 60 Channel Wireless 

with Volume M19." 

MISCELLANEOUS 

OAK: H-12 Mini-Code • 89." 

N-12 Mini-Code Vari-Sync '1 09." 

H-12 Mini-Code Vari-Sync Plus Auto On-Off .. '165." 

JERROLD: 400 & 450 Handheld Transmitters ' 29." 

HAMLIN: MLD-1200 * 99." 

HEW ITEMS: Standard Components — 66 Channel Wireless* 

with Parental Lockout ' 99." 

scientific Atlanta Gall f or Price 

Power Zapper Stun Gun, 46, 000V * 59. " 

K-40 Radar Detector— Dash Model =199." 

K-40 Radar Detector— Remote '229." 

ALL UMTS GUARANTEED. QUANTITY PRICES AVAILABLE. 

UNITED ELECTRONIC SUPPLY 

P.O. BOX 1206 • ELGIN, ILLINOIS 60121 • 312-697-0600 



timeters, which equals 30/fre- 
quency in GHz. 

Another item of note from the 
"Ask- RE" column in that same is- 
sue. A reader asked about an IC 
that would convert from a RGB sig- 
nal to a composite signal. The au- 
thor of the column did not know of 
a chip for generating the sync. Re- 
fer to the article on Cable-TV de- 
scrambling on page 53, and you 
will find an IC to do just that. There 
is an article in a back issue of Ham 
Radio that provides complete con- 
struction instructions. I'm not sure 
which issue it was, but I think it 
came out four or five years ago. 

And finally (I know, I know; my 
high school English teacher said 
never to start a sentence with and), 
who is the new advertiser on page 
14? (Mr. Sestero refers to the Nu- 
tri Wheat Diet Program. — Editor) 
I'm sure that I speak for many of 
your faithful readers when I say 
that we don't need that kind of 
advertising in an electronics maga- 
zine. It reminds me of reading 
through the old Mechanix Illus- 
trated magazines of 20 years ago. 
Please, let's not repeat that. 
ROBERT T. SESTERO 
Baltimore, MD 

We start sentences with "and" 
regularly — in spite of what our 
high school English teachers said. 
We also use prepositions to end 
sentences with. Times change. — 
Editor 

INACCURACIES 

I am writing to correct some of 
the many inaccuracies in the arti- 
cle, "The Early Days of Radio," by 
Martin Clifford, which appeared 
in the July issue. Hugo Gernsback 
must be turning in his grave! It is 
perhaps possible that some of 
them were due to editing, but I 
suspect that most came directly 
from the author, who hadn't done 
his homework. (By the way, the 
picture of an early radio station on 
the first page of the article is most 
interesting, and it would be pleas- 
ant to know something more 
about it. On the right side of the 
picture is a device that appears to 
be a microphone, either for a re- 
cording device or, perhaps, for ra- 
diotelephony. The instrument 
with a large dial at the center of the 
left side of the picture is also of 
interest.) 
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Here's your chance to win a complete monitoring 
package from Regency Electronics and Lunar Antennas. 
18 scanners in all will be awarded, including a grand 
prize of the set-up you see above: the Regency HX1500 
handheld, the Z60 base station scanner, the R806 mobile 
unit, and a Lunar GDX-4 Broadband monitoring/ 
reference antenna. 

55 Channels to go! 

When you're on the go, and you need to stay tuned into 
the action, take along the Regency HX1500. It's got 55 
channels, 4 independent scan banks, a top mounted 
auxiliary scan control, liquid crystal display, rugged die- 
cast aluminum chassis, covers ten public service bands 
including aircraft, and, it's keyboard programmable, 

Compact Mobile 

With today's smaller cars and limited installation space 
in mind, Regency has developed a new compact mobile 
scanner, the R806. It's the world's first microprocessor 
controlled crystal scanner. In addition, the R806 features 
8 channels, programmable priority, dual scan speed, and 
bright LED channel indicators. 

Base Station Plus! 

Besides covering all the standard public service bands, 
the Regency Z60 scanner receives FM broadcast, 
aircraft transmissions, and has a built-in digital quartz 
clock with an alarm. Other Z60 features include 60 



Send in a photo (like 
this one of Mike 
Nikolich and his 
Regency monitoring 
station) and receive 
a free gift from 
Regency. Be sure 
to include your 
name, address and 
phone number. 



channels, keyboard programming, priority control, digital 
display and permanent memory. 

Lunar Antenna 

Also included in the grand prize is a broadband 
monitoring/reference antenna from Lunar Electronics. 
The GDX-4 covers 25 to 1300 MHz, and includes 
a 6 foot tower. 



e«r^v\OLj_ 



ELECTRONICS INC. 

7707 Records Street 
Indianapolis, IN 46226 




Grand Prize 



| (1 awarded) 
1 — Regency Z60 Base station scanner 
1 — Regency HX1500 Handheld scanner 
1 — Regency R806 Mobile scanner 
1 — Lunar GDX-4 Antenna 



First Prize 



I (5 awarded) 
1; — Regency Z60 Base station scanner 
1 — Regency R806 Mobile scanner 



Second Prize 



| (5 awarded) 
1 — Regency HX1500 scanner 

Contest rules: Just answer the questions on the coupon, (all answers are 
in the ad copy) fill in your name and address and send the coupon to 
Regency Electronics, Inc. , 7707 Records Street, Indianapolis, IN 46226. 
Winners will be selected from all correct entries. One entry per person. No 
purchase necessary. Void where prohibited by law. Contest ends June 
30, 1987. 

1. The Regency Z60 is 

D a digital alarm clock D an FM radio 
Q a scanner □ all of the above 

2. The Regency R806 is the world's first 

controlled crystal scanner. 

3. The Regency HX1500 features 

D 55 channels O Bank scanning 

□ Liquid crystal display D all of the above 

4. The Lunar GDX-4 antenna covers to MHz. 



Name: 



Address: 
City: 



. State; 



Zip code: . 



I currently own . 
Brands owned: _ 



scanners. 
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Perhaps the most glaring errors 
appear in Fig. 1 and Fig. 2, which 
show schematics for crystal re- 
ceivers that cannot work. (I think 
that those schematics were copied 
from other articles I have seen dur- 
ing the past few years; they were 
also written by someone who ap- 
parently did not understand elec- 
tricity.) In both of those figures, 
the crystal and the headset are 
wired in series with the antenna 
and ground, and there is no direct- 
current return path. As a result, no 



current could or would flow in the 
headphones, hence no reception. 
There should also be a bypass ca- 
pacitor across the phones, but that 
is of no importance in a receiver 
that can't work. 

Figure 3, while also flawed, does 
correspond to early practice. The 
problem with it is that the headset 
is connected to the "hot" end of 
the tuning coil, and capacitance 
from headset to ground would af- 
fect tuning. That wouldn't be of 
much importance in a receiver 



Radio Electronics 



REPRINT 
BOOKSTORE 



□ 150 TV Descrambler S3. 00 

□ 151 Build Your Own Robot $12.00 

□ 152 8-Bail Satellite TV Antenna S5.00 

□ 106 Radio- Electronics bach issues (196S) . S3 00 

Write in issues desired 

□ 105 Radio-Electronics back issues (1 985 J. . S3. 50 

Write in issues desired 

□ 104 Radio-Electronics back issues (1984) . . S4.50 

(December 1984 issue is not available) 

Write in issues desired 

D 103 Radio-Electronics back issues [1983].. .$5.00 
(Jan.. Feb.. May are not available) 
Write in issues desired 

□ 102 Radio-Electronics back issues (1982) . $5.50 

(January 1982 is not available) 

Write in issues desired 

□ 101 Radio-Electronics back issues (1981) , .$6.00 

[Jan., Feb ., Mar, May, Jun..0ct.,Dec. are not 

available) 

Write in issues desired 

n SP4 Special Projects #4 (Summer 1982) . $5.50 

Zj SP5 Special Projects #5 (Winter 1983) . . . $5.50 

□ SP6 Special Projects #6 (Spring 1983) . . . $5.50 
O SP7 Special Projects #7 (Summer 1983) . . $5.50 

□ SPa Special Projects #8 (Fall 1983) $5.50 

D SP9 Special Projects #9 (Winter 1984) , . . $5.50 

□ SP1D Special Projects #10 (Spring 1984) . . $5.50 

D 111 Hands-On Electronics #1 $4.50 

D 112 Hands-On Electronics #2 $4.50 



! 1 113 Hands-On Electronics #3 $4.50 

□ 114 Hands-On Electronics #4 $4.50 

□ 115 Hands-On Electronics #5 $4.50 

□ USA Hands-On Electronics #6 $3.50 

□ 116A Hands-On Electronics (Jan-Feb '86) . . $3.50 
D 116B Hands-On Electronics (Mar/Apr '86) $3.50 
D H6C Hands-On Electronics (May/Jun '86) S3. 50 

□ 116D Hands-On Electronics (Jul/Aug '86) . . S3. 50 

□ 116E Hands-On Electronics (Sep/Oct '86) . . S3.50 

□ 116K Hands-On Electronics (Nov '86) S3.50 

Q 116L Hands-On Electronics (Dec '86) S3. 50 

D 153 Etch your own PC boards $3.00 

□ 154 How to Repair VCR's $3.50 

□ 155 IBM Typewriter to Computer $3.00 

□ 125 Radio-Electronics Annual 1985 $3.50 

□ 126 Radio-Electronics Annual 1986 $2.50 

□ 156 How to Make PC Boards $2.00 

Q 157 All About Kits $2.00 

□ 158 Electro Importing Co. Catalog (1918) . . $5.95 

□ 159 Low Frequency Receiving Techniques 

Building and using VLF Antennas S6.00 

□ 160 New Ideas - 42 Circuits $3.50 

[j 161 Descrambling (Feb., 1984) S2.00 

□ 162 Build Your Own Satellite TV Receiver $7.00 

□ 163 Receiving Satellite TV S7.00 

D 164 Modern Electrics (April. 1908) S3.00 

□ 165 How to Repair CD Disc Players $5.00 

D 166 Collected Works ot Mohammed Ullyses Fips 

(62 pages, April Fools Collection) .... $10.00 



To order any of the items indicated above, checkoff the 
ones you want. Complete the order form below, include 
your payment, check or money order [DO NOT SEND 
CASH), and mail to Hands-on-Electronics, Reprint De- 
partment. P.O. Box 4079, Farmingdale, NV 11735 
Please allow 4-6 weeks for delivery. 



II you need a copy ot an article that is in an issue we 
indicate is unavailable you can ordent directly horn us. 
We charge 50C per page. Indicate the issue (month 4 
year), pages and article desired. Include payment in 
full, plus shipping and handling charge. Make checks 
payable to Gernsback Publications, Inc. 



ARTICLE 



PAGES 



MONTH 



YEAR 



TOTAL PAGES 



(n S0C each 



TOTAL PRICE 



MAIL TO: Radio-Electronics 

Reprint Bookstore, P.O. Box 4079. Farmingdale NY 11735 



All payments must be in U.S. funds 



.$4,75 
.$5.75 
S7.0C 



SHIPPING CHARGES IN USA & CANADA 

$0.01 to $5.00 $1.00 $30.01 to 40.00 .. 

$5.01 to $10.00 $1.75 $40.01 to 50.00 ... 

$10.01 to 20.00 $2.75 $50.01 and above 

$20.0110 30.00 $3.75 

Total price ot merchandise - S 

Sales Tax (New York State Residents only) S 

Shipping (see chart) $ 



OUTSIDE USA S CANADA 
Multiply Shipping by 2 for sea mail 
Multiply Shipping by 4 for air mail 



L 



Name 

Address . 
City 



Total Enclosed. 



.State . 



_Zip . 
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with such poor selectivity, 
however. Fig. 4 is OK, but Fig. 5 has 
the same problem as Fig. 3; in ad- 
dition, there should be a bypass 
capacitor between the potentiom- 
eter arm and the detector, but its 
ommision was also typical of early 
receivers. Figs. 7 and 12 will work, 
although the use of a variable ca- 
pacitor in series with the antenna 
will permit antenna circuit tuning 
and give much better selectivity. 

A couple of other errors are less 
significant. The statement that 
"true solid-state receivers have 
been with us since 1918" would be 
more accurate if the date were 
1906, when the Perikon detector 
was patented. The commercial use 
of crystal detectors in the follow- 
ing years was more limited by pat- 
ent matters than by performance. 

One more annoyingly incorrect 
statement is: "Early vacuum-tube 
rectifiers, such as the UX-201A and 
the UV-199 triodes, cost about 
$15.00." That statement contains 
three errors. First of all, those 
tubes were triode amplifiers and 
detectors, not rectifiers. Second, 
those particular tubes were not 
particularly early. Third, they nev- 
er cost $15.00. The UV201, the 
predecessor to the UX201A, was 
announced in November, 1920, at a 
cost of $6.50. It was considered an 
amplifier, with the corresponding 
detector being the UV200, at 
$5.00. Although those were not the 
first tubes available to the public, 
they were the first sold by RCA, 
and correspond roughly to the be- 
ginning of broadcasting. The 
UV1999 is of interest as an early 
"dry battery tube;" it was an- 
nounced in December, I922, and it 
cost $6.50. The UX201A was a real- 
tively late tube, introduced at $2.50 
in August, 1925, to replace the 
UV201A, which had been intro- 
duced at the same time as the 
UV199, and at the same price. The 
UV201A and the UX201A, like the 
UV199, had thoriated tungsten fila- 
ments, which greatly reduced the 
required filament power. 

There is really no excuse for 
such a poor article, because many 
excellent reference books are 
available these days. For early vac- 
uum tubes, I would recommend 
Saga of the Vacuum Tube, by 
Gerald Tyne, and 70 Years of Radio 
Tubes and Valves, by John Stokes. 



THAT IS OUT OF THIS WORLD 




$ 389 



MODEL 2000 20MHz 
DUAL TRACE 



- . • | 




*549 

MODEL 3500 35MHz 
DUAL TRACE DELAYED SWEEP 



.AT A DOWN TO EARTH PRICE 



At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 

MODEL 2000 has a 20 MHz I K^BS j MODEL 3500 features a 35 
bandwidth and 20 calibrated I MHz bandwidth and exceptional 

sweeps ranging from .2s to .2jus. Kffw^fl 1mV/DIV sensitivity. Delayed 

Aconvenient built-in component AYj JM I sweep and variable holdoff allow 

tester provides additional I stable viewing of complex 

diagnostic power. i HIlBiSiiS&HII I waveforms. 
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ORDER TOLL FREE 
800-538-5000 
800-662-6279 (ca> 



JDR INSTRUMENTS 

1224 South Bascom Avenue 
San Jose, California 95128 (408) 995-5430 



COPYRIGHT IMS JDR INSTRUMENTS EARTH PHOTO COURTESY OF NASA. 
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES 



Both are available from Antique 
Electronic Supply, 688 W. First 
Street, Tempe, AZ 85281, A couple 
of other interesting histories are 
The Development of Wireless to 
1920, Arno Press, New York, I977, 
and The Continuous Wave — Tech- 
nology and American Radio, 
1900-1932, by Hugh Aitken, also 
available from Antique Electronics 
Supply. Anyone seriously inter- 
ested in historical radio and wire- 
less should join the Antique 
Wireless Association, Holcomb, 
New York. Dues are $8.00 per year 
and include four issues of The Old 
Timer's Bulletin, which contains 
excellent articles of historical in- 
terest, in addition to many want 
ads. Membership applications 
should be sent to Bruce Roloson, 
Box 212, Penn Yan, New York 
14527, 

EDWARD PHILLIPS 
San Gabriel, CA 

The circuits shown in Figs. 1 and 
2 are correct, and they can and do 
work. Apparently Mr. Phillips 
doesn't know the difference be- 
tween a DC ground and an RF 



ground. The circuit is grounded 
for RF, and current wilt flow in 
those circuits even if a capacitor is 
inserted in series with the antenna 
lead-in. 

Hugo Cernsback need not turn 
in his grave, because those cir- 
cuits, and others like them (sur- 
prise!) originally appeared in a 
book, How to Read Circuit Di- 
agrams, published by Cernsback 
about 50 years ago. 

It isn 't necessary to put a bypass 
capacitor across the headphones. 
There is enough capacitance be- 
tween the turns of the wire in the 
headphone to supply bypassing 
action for the carrier wave. 

The headphones in Fig. 3 can be 
positioned before or after the crys- 
tal detector. The tuning is so ex- 
tremely broad that the capacitance 
from headphones to ground is of 
little consequence. 

I am well aware of the Perikon 
detector. However, it wasn't until 
about 1919 or 1920 that the iron 
pyrites crystal detector became a 
household item. As far as the price 
of tubes is concerned, one must 



be aware that a new component is 
always at its highest price. As tube 
competition increased, and the 
supply of tubes went up, those ear- 
ly tubes dropped in price even 
lower than the figures Mr. Phillips 
stated. 

I do not mind his comments on 
the article. What I do resent is the 
statement that Hugo Cernsback 
must be turning in his grave. That 
is arrogant and presumptous, and 
implies that Mr. Phillips knew 
Cernsback. I doubt that he ever 
met the man. I used to have lunch 
with Hugo Cernsback from time to 
time, and was also a guest in his 
home. I was in France with him, 
and together we visited a noted 
technical publisher in Paris. I have 
no doubt that I was his friend; I 
have a photograph from him in- 
scribed, "To my friend, Martin 
Clifford. " 

I was impressed with the books 
Mr. Phillips mentions in his letter. I 
would suggest that he take some 
time and read them. — Martin 
Clifford 

continued on page 33 
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I ERROLD CORDLESS 
'CABLE TV CONVERTERS 

model DRX3-105/400 

95 



■ 60 channel 

■ Remote channel changing 
Remote ON/OFF switch 

■ Remote fine tuning 



69 




EXTRA HAND REMOTES 
REM 400 - $29" 



JERROLD CORDLESS 
CABLE TV CONVERTER 
Model STARCOM CS-V 



$ 129 




• Volume control 

• 68 channels 

• Mute control 

• Instant channel recall 

• Automatic line tuning 



JERROLD CORDLESS 
CABLE TV CONVERTER 

Model DRZ/450 



TEKNICA CORDLESS 
CABLE TV CONVERTER 
Mode! 6510 



>69 yt 

*»/ «i 



79 « 



• 66 CHANNELS 

• AUTOMAIC FINE TUNING 
■ A/B SWITCH OPTION 



Universal MTS 
Stereo TV Decoder 



"THE RABBIT" SW 

MODEL TR-7000Video Multiplying System^ *$ 

V ■ J\ 



$54.95/ 



12 up 
39.95/6-11 
Sa.95/1-5 




ITS LIKE HAVING A 
VCR IN EVERY ROOM 




I MASTER CARD 



I VISA 



ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

SHIPPING CHARGES 

Foi Orders Add 

i. S25-100 $6.50 

E $100-500 $8,50 

I 3500-750 $10.50 

$750 ond up $20.00 
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Which Way To YOUR Future? 

Are you at a crossroads in your career? 
Have you really thought about it? Are 
you planning for your future, or perhaps 
refusing to face the subject? Which way 
will you go — down the same old road? 
Or are you ready for something else? 

In electronics you can't stand still. If you 
are not moving ahead, then you're falling 
behind. At the crossroads of your career, 
various choices are available — and, yes, 
decisions have to be made. 

Which road will you take — one that 
doesn't go where you want to be, or one 
that leads to hard work but also to the 
better life? Ah, decisions, decisions! 

Career decisions are so important that you need all the input 
you can get before locking-in on one of them. Grantham Col- 
lege of Engineering offers you one source of input which may 
help you in making that decision. It's our free catalog. 

Ask for our free catalog and you may be surprised to learn how 
it is easily possible to earn a B.S. degree in electronics without 
attending traditional classes. Since you are already in electronics 
(you are, aren't you?), you can complete your B.S. degree work 
with Grantham while studying at home or at any convenient 
place. 

But don't expect to earn that degree without hard 
work. Any degree that's worth your effort can't be 
had without giving effort to the task. And of course 
it is what you learn in the process, as much as the 
degree itself, that makes you stand out above the 
crowd — that places you in an enviable position, 
prestige-wise and financially. 




Put Professional 

KNOWLEDGE 

and a 

COLLEGE DEGREE 

in your 

Electronics Career 

through 
HOME STUDY 



Grantham offers this program, complete but with- 
out laboratory, to electronics technicians whose 
objectives are to upgrade their level of technical 
employment. 



Grantham College of Engineering 

10570 Humbolt Street 
Los Alamitos, California, 90720 



Recognition and Quality Assurance 

Grantham College of Engineering is accredited by 
the Accrediting Commission of the National Home 
Study Council, as a degree-granting institution. 




This booklet 
I 



This free booklet 
explains the 
Grantham B.S. 
Degree Program, 
offered by inde- 
pendent study to 
those who work 
in electronics. 



for 



Booklet 
CLIP 

COUPON 
and mail in 
envelope or 
paste on 
postal 
turd. 



All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 



Grantham College of Engineering K- 12-36 

10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 



Name. 



-Age. 



Address. 



L 



City- 



.State. 



_Zip_ 
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System for Total 
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You get it all . . . training for 
America's fastest growing 
career opportunity . . . training 
to service all computers . . . 
training on a total computer 
system. And only NRI training 
gives you all the skills and con- 
fidence to become a complete 
computer service technician. 

Today, you can't successfully repair 
a computer with confidence unless 
you know that the peripheral 
equipment is operating properly. 
Only NRI can give you the well- 
rounded training you need because 
only NRI gives you a complete 
computer system . . . computer, 
monitor, disk drive, printer, soft- 
ware, even test instruments like a 
digital multimeter and logic probe. 
It all adds up to training that builds 
the knowledge, competence and 
ability you need to succeed 
as a computer service 
specialist. 

Get inside the IBM 
PC compatible 
Sanyo 

As an NRI 
student, you'll get 
total hands-on 
training as you 
actually build 
your own Sanyo 
550 Series com- 
puter from the key- 
board up. As you assemble it, 
you'll perform demonstrations 
and experiments that will give you 
a total mastery of computer opera- 
tions and servicing techniques. 
You'll do programming in BASIC 
language — even run and interpret 
essential diagnostic software. You'll 
prepare interfaces for peripherals 
such as printers and joysticks. 
Using utility programs, you'll check 



out the operation of the 8088 
microprocessor. Step-by-step, 
NRI will guide you right into a 
high paying career in one of 
America's fastest growing fields. 

New! Course now includes 
high performance printer 

Only NRI includes an advanced 



MONITOR High resolution 
monochrome monitor displays 
80 crisp characters per Hoe. 
Does equally well display- 
ing high resolution 
graphics. 



PRINTER Advanced 
dot matrix printer prints 
four sizes of italics and 
standard type at up to 
120 cps bidirectionaliy 
in Near-LetteHJuailty 
mode. 



dot matrix printer as part of your 
hands-on training. Working with 
it, you'll get practical experience 
in adding peripherals, perform 
experiments bringing to life 
operating principles, and then 
go on to learn critical maintenance 
and servicing techniques, including 
changing the print head. 



MANUALS Documentation covers the 
Sanyo computer as well as the 
professional programs 
>i Included. 




FLOPPY DISK AND PROGRAM 

Software includes MS-DOS 2.1 1 
operating 'system, Sanyo BASIC, 
two word processing programs, a 
powerful spreadsheet program, and 
several useful NRI-wriltcn utility 
programs. 



SANTO 5 SO SERIES 
COMPUTER has powerful 8088 
CPU, runs manv IBM PC programs, 
includes 256K RAM. doublesldcd 
double density disk drive, 
parallel printer port and 
detached intelligent 
keyboard. 






A Total Computer 
Systems Training 



Understanding you can get 
only through experience 

You need no previous knowledge 
to succeed with NRJ. You start 
with the basics, rapidly building on 
the fundamentals of electronics 
with bite-size lessons to master 
advanced concepts like digital 



DISCOVERY LAB Electronics comes 
to life on your NRI Discovery Lab*. You 
set up and modify prototype circuits, 
demonstrate action of components, gain 
valuable bench experience in construc- 
tion, diagnosis, and repair of circuitry. 



logic, microprocessors, and 
computer memories. 

You'll reinforce this new 
understanding with hands-on 
practical demonstrations and 
experiments that give you recti 
world experience. You'll use the 
exclusive NRI Discovery Lab to 




DIGITAL LOGIC PROBE Professional 

digital logic probe makes analyzing digital 
circuit operation a simple task. 



LESSONS Bile-size lessons build knowledge 
and understanding step by step. Abundance of 
photos, illustrations and diagrams reinforce 
clear, easy-to-follow text. 




DIGITAL MULTIMETER 

3 l /i digit digital multimeter 
features liquid crystal 
display and four key func- 
tions. Your Instructor talks 
you through its operation 
and professional use on 
Action Audio Cassette. 



see what makes transistors tick. . . 
build and test working electronic 
circuits that duplicate key com- 
puter circuitry . . . and construct 
digital logic circuits that demon- 
strate computer performance. 

Do it at home in your 
spare time 

NRI trains you in your own home 
at your convenience. You learn at 
your own pace, backed at all times 
by your own NRI instructor and 
the entire NRI staff of educators 
and engineers. They're always 
ready to answer questions, give 
you guidance, follow your prog- 
ress, and help you over the rough 
spots to keep you moving toward 
your goal. 

100 page free catalog tells 
more . . . send today 

Send the postage-paid reply 
card today for NRl's 100 page 
catalog that gives all the facts 
about computer training plus 
career training in robotics, 
data communications, 
TV/ audio/video servic- 
ing, and many other 
fields. You'll see how NRI 
can give you the skills and 
confidence you need for 
advancement, a new 
career — even a service 
business of your own in 
the existing world of 
electronics. If the card is 
missing, write to NRI at the 
address below. 



SCHOOLS 



McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue » r ij 
Washington, DC 20016 frnli 
We'll give you tomorrow 
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Ask R'E 







WRITE TO: 

ASK R-E 

Radio-Electronics 
500-6 Bi-County Blvd. 
Farmingdale, NY 11735 



■L,- 



INSULATORS 
MAST 



SOOn. OPEN 
WIRE I- MEL 




TO TV 
'STAT/ ON 



TERMINATING RESISTOR 

crwo 3<?on, z, w> 



TABLE. I -RHOMB /C D/MENS/OiVS 





Wavelengths 
Per Leg 


S 


i. 


IrV 


GCL/fr 
dB 


3 earn 

hY/t/th 





VHP TV 

Channels 

Z-6 


6 


si'-o" 


/6 Z -o" 


6&'-0" 


JZ 


6° 


6d° 


¥ 


58-o" 


iO¥-o" 


5 ¥'- o" 


/o 


s° 


ex° 


Z 


zi'-o" 


¥<s'-o" 


3 6'- o" 


7 


13° 


5Z° 


PAA 


3 


30-0 


55'- 9" 


zz'-s" 


IZ 


S a 


70° 


VHP TV 

Channels 

7-/3 


6 


30W 


sa'-o" 


4 14 

zz-z 


IZ 


&° 


6 8° 


¥ 


zo'-s" 


se'- a" 


/?'-o* 


10 


8" 


6Z° 


Z 


/O- 3 


/6-6 


/z'-b" 


7 


13° 


b 

5Z 


UUP 7V 

Channels 

/¥--¥7 


6 


9-7 


/7-e 


1 hV 

7-Z 


/z 


6° 


63° 



U 

z 
O 



LU 

o 
a 



TV-RHOMBIC ANTENNAS 
Your response to the request for a 
balun for a TV rhombic left me 
puzzled. Whoever heard of a rhom- 
bic for TV frequencies? I thought 
that rhombics are used to obtain di- 
rectivity at low frequencies when 
you have enough real estate to estab- 
lish an "antenna farm." What are the 
dimensions for a TV rhombic? How 
does its performance compare with 



that of a Yagi?— O. K. H., New 
Strawn, KS. 

When the desired TV stations 
are 75 to 150 miles or so away and 
all in nearly the same direction, a 
good rhombic can provide high 
gain while offering broader fre- 
quency response and a constant 
impedance over a broader range 
than a Yagi. Specifically, a rhombic 
provides high gain over a 2:1 fre- 



quency range; in other words, the 
design frequency ±50%. Al- 
though any antenna for receiving 
distant stations should be as high 
as practical, a rhombic two or 
three wavelengths above ground 
may outperform a high-gain Yagi 
on a much higher tower. 

Rhombic antennas were widely 
used in remote areas in the early 
days of television; they're still not 
uncommon in many rural areas to- 
day. A rhombic with six wave- 
lengths in each leg can provide 12 
dB of gain in the forward direction 
and it can be small enough to fit on 
many residential lots. Some high- 
band and UHF TV rhombics are 
small enough to be mounted on a 
rotator on a tower. 

The diagram of a rhombic for TV 
frequencies is shown in Fig. 1. The 
dimensions of each leg for receiv- 
ing signals at various frequencies 
are shown in Table 1. A rhombic's 
beam-width is usually much nar- 
rower than than that of a Yagi with 
equal gain, so you must be ex- 
tremely careful to orient the an- 
tenna carefully to within a degree 
or two. Beam-width decreases and 
tilt angle increases with the 
number of wavelengths in each 
leg. For maximum gain, orienta- 
tion must be accurate within ±3, 
±4, and ±6.5 degrees for rhom- 
bics with six, four, and two wave- 
lengths per leg, respectively. 

The rhombic should be termi- 
nated by an 800-ohm non-induc- 
tive resistor. You can use two 390- 
ohm, 2-watt resistors in series. 

DARKROOM TIMER 

I need help in designing a 

darkroom timer for my en larger. I'd 

like a countdown timer that can be 

set from to T20 seconds in 0.1- 



20 



second increments. Time will be dis- 
played on a 4-digit LED readout. A 
relay will energize the enlarger and 
turn it off at the end of the timer 
period. I've been thinking of a 10- 
digit keypad or three columns of in- 
dividual switches for setting 0.1-, 
1.0.-, and 10-second increments. — G. 
K., Tampa, FL. 

The design of a "dream" 
darkroom timer such as you de- 
scribe is a project that would prob- 
ably require much troubleshoot- 
ing and several trips back to the 
drawing board before satisfactory 
performance is achieved. Unfor- 
tunately, we cannot undertake the 
R&D work needed to provide you 
with a foolproof design. 

You can find some designs that 
do part of what you want in back 
issues of electronics and pho- 
tography magazines. Consult the 
Applied Science and Technology 
Index and the Readers Guide to 
Periodical Literature in your local 
library. And try to get a copy of 
Intersil's Timers, Counters, and 
Display Drivers Applications 
Handbook, Write to Intersil at 
10710 N. Tantau Ave., Cuper- 
tino, CA 95014. That 30-page book- 
let is chock full of circuits for 
programmable interval timers, 
stopwatches, counters, and digital 
displays and drivers. If it is not 
ava i I a b I e , t ry to r a co py o f Intersil's 
Hot Ideas In CMOS. Chapter 6 of 
that work contains data sheets, ap- 
plication notes, and circuits cover- 
ing the firm's line of counters, 
timers, and display drivers. 

POWER DISTRIBUTION GRIDS 

For a college research project, I'm 
doing a study on the losses in elec- 
trical power over long-distance 
power lines. I need maps showing 
the power distribution grids 
throughout the United States. 
Where can those maps be ob- 
tained? — D. D., Bloomington, IN. 

Try the "Chief Transmissions En- 
gineer" or the "Director of Power 
Distribution" of your local power 
company. If he can't help, contact 
your Congressman or Senator. The 
type of information you're looking 
for is probably available through a 
governmental agency such as the 
Department of Energy, the Energy 
Information Administration, orthe 
Federal Energy Regulatory Com- 
mission. 



Exclusive, triple patented dynamic 

cap and coil analyzing guaranteed 

to pinpoint your problem every time 
or your money back 




with the all new LC75 "Z METER 2" 

Capacitor Inductor Analyzer 

Patented $995 

The "Z METER" is the only LC tester that enables you to test all 
capacitors and coils dynamically — plus, it's now faster, more 
accurate, and checks Equivalent Series Resistance (ESR) plus 
small wire high resistance coils. 

Eliminate expensive part substitution and time-consuming shot gun- 
ning with patented tests that give you results you can trust every time. 
Test capacitor value, leakage, dielectric absorption, and ESR dynamically; 
with up to 600 volts applied for guaranteed 100% reliable results — -it's 
exclusive — it's triple patented. 

Save time and money with the only 100% reliable, in- or out-of-circuit 
inductor tester available. Dynamically test inductors for value, shorts, and 
opens, automatically under "dynamic" circuit conditions. 

Reduce costly parts inventory with patented tests you can trust. No 
more need to stock a large inventory of caps, coils, flybacks, and IHVTs. 
The "Z METER" eliminates time-consuming and expensive parts substitut- 
ing with 100% reliable LC analyzing. 

Turn chaos into cash by quickly locating transmission line distance to 
opens and shorts to within feet, in any transmission line. 

Test troublesome SCRs & TRIACs easily and automatically without 
investing in an expensive second tester. The patented "Z METER 2" even 
tests SCRs, TRIACs, and High- Voltage Diodes dynamically with up to 600 
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory 
for only $148 or FREE OF CHARGE on Kick Off promotion. 

To try the world's only Dynamic LC Tester for yourself, CALL TODAY, 
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo. 



Call Today Wats Free 1-800-843-3338 
SEI^slGOF=*E 

3200 Sencore Drive 

Sioux Falls, SD 57107 innovatively designed 

605-3394)100 In SD Only with your time in mind. 
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Super Disk 

Diskettes 

Now... Diskettes you can 
swear by, not swear at. 

Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wouldn't think of trusting with even 
one byte of your valuable data. Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 

A NEW COMPANY WAS NEEDED AND STARTED 

Fortunately, other people in the diskette industry recognized 
that making ultra-high quality diskettes required theoesf and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called this product the Super Disk diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 

HOWTHEY MADE THE BEST DISKETTES EVEN BETTER 

The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the St/per Disk 
product. Then these top bananas (sometimes called floppy 
freaks) created a new standard of diskette quality and 
reliability. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then all 
these world class, top-dollar engineers, physicists, research 
scientists and production experts (if they've missed you, send 
in your resume to Super Disk) were given one directive,. .to 
pool all their manufacturing know-how and create a new, 
better diskette. 

HOW SUPER DISK DISKETTES ARE MANUFACTURED 
The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better diskettes. 
You can always be assured of ultra-tight tolerances and 
superb dependability when you use SunerDisk diskettes. If 
all this manufacturing mumbo-jumbo doesn't impress you, 
we're sure that at least one of these other benefits from using 
Super Disk diskettes will: 

1. TOTAL SURFACE TESTING- For maximum reliability, and to lessen the likelihood of 
disk errors, all diskettes rnusl be totally surface tested. At Super Disk, each diskette is 
100% surface tested. Super Disk is so picky in their testing, they even test the tracks that 
are In between the regular tracks. 

2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your 
computer, it must be computable physically- Super Disk has an entire line of 5VHnch 
and 3W-inch diskettes for your computer. 

3. SPECIALLY LUBRICATED DISK- Super Disk uses a special oxide lubricant which is 
added to the base media in the production of their diskettes. This gives you a belter disk 
drive head to media contact and longer head and disk life. 

4. HIGH TEMPERATURE/LOW-MARRING JACKET- A unique high temperature and 
low-marring vinyl jacket allows use of their product where other diskettes won't work. This 
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket. 

5. REINFORCED HUB RINGS - Standard on all 48 TPI Super Disk mini-disks, to 
strengthen the center hub hole. This Increases Ihe life of the disk to save you money and 
increase overall diskette reliability. 

6. DISK DURABILITY - Super Disk diskettes will beat all industry standards tor reliability 
since they will give you more than 75% of the original signal amplitude remaining even 
after an average (Weibul B-60) of 30 million passes. They are compatible with all industry 
specifications as established by ANSI, ECMA, ISO. IBM and JIS. 

7. CUSTOMER ORIENTED PACKAGING - Atl Super Dislr diskettes are packaged 10 
diskettes to a carton and 10 cartons to a case. The economy bulk pack is packaged 100 or 
500 disks to a case without envelopes or labels. 

S. LIFETIME WARRANTY - If all else fails, remember, all disks made by Super Disk Inc., 
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications. 
Super Disk Inc. will replace them under the terms of the Super Disk warranty. 
9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error- 
tree disks are yours without the high cost. 

Order toll free 800-USA-DISK 
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SAVE MONEY... QUANTITY DISCOUNTS AVAILABLE 

Super Disk diskettes are packed 10 diskettes to a carton and 10 
cartons to a case. To save you even more, we also offerSu per Disk bulk 
product where 100 or 500 diskettes are packaged in the same box 
without envelopes or labels. Since we save packaging costs, these 
savings are passed on to you. For best value, you should order in 
increments of 100 diskettes. Quantity discounts are also available. 
Order 200 or more disks at the same time and deduct 1 %; 300 or more 
2%; 400 or more 3%; 500 or more 4%; 1 ,000 or more 5%; 2,000 or more 
6%; 3,000 or more 7% and 5.000 or more disks earns you an 8% 
discount off our quantity 100 price. Super strong and tear resistant 
5'/*" diskette envelopes are available from us for only $10. 00 per pack 
of 1 00. Use order # CV-5 for a 1 00 pack of 5'A" diskette envelopes. 

390 per disk 
Quantity One 

Almost all diskettes are immediately available from Super Disk. With 
our efficient warehouse facilities, your order is normally shipped in 
less than a day. 



SAVE ON SUPER DISk~ DISkETTES 
Product Description 

5V«" SSSD Soft Sector w/ Hub Ring Retail 10 pack 
5VV Same as above, but bulk pack w/o envelope 
5V«" SSDD Soft Sector w/ Hub Ring Retail 10 pack 
Same as above, but bulk pack w/o envelope 
OSOD Soft Sector w/Hub Ring Retail 1 pack 
Same as above, but bulk pack w/o envelope 
DSQD Soft Sector (96 TPI) Retail 1 pack 
Same as above, but bulk pack w/o envelope 
DSHD for IBM PC/AT- bulk pack 
SSHD (135 TPI) ■ Retail 10 pack 
SSHD(135TPI)- bulk pack 
DSHD (135 TPI) - Retail 10 pack 
DSHD (135 TPI) - bulk pack 
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Super Disk 

price 
per disc (*) 


8431-HR 


0.64 


6437-HR 


0.39 


8481 -HR 


0.68 


6487-HR 


0.43 


6491 -HR 


0.74 


6497-HR 


0.49 


6501-HR 


1.09 


6507-HR 


0.79 


6667- HR 


1.49 


8311-HR 


1.50 


6317-HR 


1.14 


8321-HR 


1.6B 


6327-HR 


1.49 



5%' 
5%' 
5% 
5% 
5% 
5V« 
3% 
3W 
3» 
3% 

SSSD = Single Sided Single Density; SSDD = Singh Sided Double Density; 
DSDD= Double Sided Double Density; DSQD= Double Sided Quad Density; 
SSHD = Single Sided High Density, DSHD = Double Sided High Density. 

BUY YOUR DISKETTES FROM CE WITH CONFIDENCE 

To get the fastest delivery of your diskettes, phone your order directly to our 
order desk and charge it to your credit card. Written purchase orders are 
accepted from approved government agencies and most well rated firms at 
a 10% surcharge for net 10 billing. For maximum savings, your order should 
be prepaid. All sales are subject to availability, acceptance and verification. 
All sales are final. All prices are in U.S. dollars. Prices, terms and speci- 
fications are subject to change without notice. Out of stock items may be 
placed on backorder or substituted for equivalent product unless we are 
instructed differently. A $5.00 additional handling fee will be charged for all 
orders with a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. No COD' s. Non-certified checks require 
bank clearance. Michigan residents add 4% sales tax or supply your tax ID 
number and reason for tax exemption. 

For shipping charges add $6.00 per 1 00 diskettes and/or any fraction of 
100 5V4-inch or SVi-inch diskettes for U.P.S./R.P.S. ground shipping and 
handling in the continental U.S. UPS 2nd day air rates are three times 
continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics Inc., Box 
1 045, Ann Arbor, Michigan 481 06-1 045 U.S.A. If you have a 
Discover, Visa or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 800-USA-DISK. In 
Canada, order toll-free by calling 800-CA1-DISK. If you are 
outside the U.S. or in Michigan dial 313-973-8888. Telex 
anytime 671 -01 55 (671 01 55 CE UW). Order today. 
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WIND-GENERATED POWER 
FOR SALE 

As an experimenter, I've long been 
interested in wind-generated elec- 
trical power. The idea of putting up a 
windmill and generating power for 
my own use and for selling to the 
power company is very attractive. 
However, the power company re- 
quires that I install a synchronous 
inverter between the wind generator 
and the power line. Can you supply 
the schematic of a synchronous in- 
verter? — D. B., Astoria, OR. 

A windmill generator produces 
direct current that must be inver- 
ted (converted) to alternating cur- 
rent before it can be used to power 
most household appliances, and 
certainly before it can be fed into 
the public-utility power lines. A 
synchronous inverter is a type of 
motor-generator set. The Amer- 
ican National Standards Institute 
describes a synchronous inverter 
as "An inverter that combines both 
motor and generator action in one 
armature winding. It is excited by 
one magnetic field and changes 
direct-current power into alternat- 
ing-current power." 

Engineers from our tri-state re- 
gional power company and from 
an electric-power co-operative say 
that if you have enough power 
available to interest them — several 
hundred-thousand kilowatts — 
they would specify the inverter 
and you would have to have it built 
to their specifications. 

PHILCO AM/FM SERVICE DATA 
I need the schematic and service 
data for a Philco model N -1740-1 24 
AM/FM radio that was manufactured 
around 1963. Can you help? — M. 
W., New Haven, CT. 

The receiver that you are inter- 
ested in is covered in Sams Pho- 
tofact Set No. 794, Folder No. 8. 

Other readers who need sche- 
matics and service data on many 
makes and models of consumer 
electronics products that were 
manufactured between 1946 and 
the present may find that informa- 
tion in a Sams Photofact folder. 
You can call Sams toll-free at 
800-428-SAMS and ask for the 
name and address of the Photofact 
distributor in your area. You may 
also be able to obtain information 
on availability of the data you 
need. R-E 



Analyze defective waveforms 

faster, more accurately, and 

more confidently — every time 

or your money back 




with the SC61 Waveform Analyzer 
Patented $2,995 

If you value your precious time, you will really want to check 
out what the exclusively patented SC61 Waveform Analyzer can 
do for you. 10 times faster, 10 times more accurate, with zero 
chance of error. 

End frustrating fiddling with confusing controls. Exclusive ultra solid 
ECL balanced noise cancelling sync amplifiers, simplified controls, and 
bright blue dual trace CRT help you measure signals to 100 MHz easier 
than ever. 

Accurately and confidently measure waveforms from a tiny 5 mV 
all the way to a whopping 3,000 V without hesitation with patented 
3,000 VPP input protection — eliminates expensive "front end" repairs 
and costly equipment downtime. 

Make only one circuit connection and push one button for each 
circuit parameter test: You can instantly read out DC volts, peak-to-peak 
volts and frequency 100% automatically with digital speed and accuracy. 
It's a real troubleshooting confidence builder. 

Confidently analyze complex waveforms fast and easily. Exclusive 
Delta measurements let you intensify any waveform portion. Analyze 
glitches, interference signals, rise or fall times or voltage equivalents be- 
tween levels; direct in frequency or microseconds. 

Speed your digital logic circuit testing. Analyzing troublesome divide 
and multiply stages is quicker and error free — no time-consuming 
graticule counting or calculations. Simply connect one test lead to any test 
point, push a button, for test of your choice, for ERROR FREE results. 

To see what the SC61 can do for your troubleshooting personal productivity 
and analyzing confidence, CALL TODAY, WATS FREE, 1-800-843-3338, 
for a FREE 15 day Self Demo. 



Call Today Wats Free 1-800-843-3338 




3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 



innovatively designed 
with your time in mind. 
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Equipment Reports 




The easy way to 
troubleshoot digital circuits 




CIRCLE 9 ON FREE INFORMATION CARD 



O 

z 
O 
rr 
F 
o 
lu 



O 

Q 

£ 

24 



Card Size Digital Multimeter 




TESTON'S CHECKMAN MINI 

fits any shirt pocket. Carry it with you at all times 
to test and measure AC/DC volts, ohms, and even do diode checks. Self-contained in a 
vinyl case, with probes attached, this compact 3 v 5 digit multimeter folds to approx. 
4.5"H x 3 N W x 0.5"D and weighs only 3 oz. Always ready for action, the high quality 
CHECKMAN MINI otters built-in autoranging, easy-to-read 0.4" high LCD, continuity/diode 
testing, and low cost. 

To order, for shipment within the USA, send check or 
money order for $29.95 (CT residents add 7Vs% sales tax) plus $1.50 
for handling and shipping or call TOLL FREE: 1-800/221-5749. 
FULL ONE YEAR WARRANTY. 



VISA 




sh 
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SIBER HEGNER NORTH AMERICA INC. 

5 Landmark Square, Stamford, CT 06901 

Call TOLL FREE: 1-800/221-5749 

In CT: 203/967-4441 Telex: 279653 SANDH UR 



HOWEVER DIFFICULT IT IS TO DESIGN 

digital circuits, it's even more diffi- 
cult to get them working properly. 
In a world where the delay of a few 
microseconds can mean the dif- 
ference between a hit and a miss, 
pinpointing problems can be a 
problem in itself. There are lots of 
ways to debug circuits but all of 
them have one thing in common — 
you need tools to do the job. 

If you can't afford an os- 
cilloscope and a logic analyzer, all 
is not lost: You can still do a good 
amount of troubleshooting with a 
logic probe. Once upon a time, 
logic probes only indicated logic 
highs and Sows, and they did that 
by using a resistor and an LED. To- 
day's commercially available pro- 
bes are a lot more sophisticated — 
and a lot more useful. 

The Circuitmate LP25 logic pro- 
be from Beckman Industrial (630 
Puenta Street, Brea, CA 92621) is an 
inexpensive way to peek inside a 
digital circuit. It has every one of 
the features you'd like to see on a 
probe and, wonder of wonders, a 
reasonable price tag as well. At a 
suggested list of $39.95, the LP25 
will pay for itself the first time it 
saves you hours of debugging. 

The LP25 is extremely easy to use 
and is compatible with any of the 
logicfamiles you might be using. A 
small switch on the probe lets you 
select either a TTL or CMOS detec- 
tion threshold, which is necessary 
because the industry standards for 
those two families are different. 
TTL specifications are less than 0.8 
volt for a low and greater than 2.3 
votts for a high. CMOS normally 
switches at about 50% of the sup- 
ply rail but the industry standard is 
70% of V cc for a high and 30% of 
V cc for a low. The TTL setting on 
the probe also is good for use with 
DTL, RTL, and HTL. 
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D BP125— 25 SIMPLE AMATEUR BAND ANTENNAS 55.00. All are inexpensive 

10 build, yet perform well. Diodes, beams, triangle and even a mini rhombic. 

□ BP1 28-20 PROGRAMS FOR THE ZX SPECTRUM & 16K ZXS1 55.75. Pro- 
grams to run. Programs lo have fun wilh. Even programs thai will help you learn to 
write programs. 

□ 160— COIL DESIGN & CONSTRUCTION MANUAL 55.95. How Lhe nobbylsl 

can build RF. IF, audio and power coils, chokes and transformers. Covers AM, FM 
and TV applicalions. 

□ 208— PRACTICAL STEREO ft QUADROPHONY HANDBOOK 53.00. A refer- 
ence book for all interested in stereo and multichannel sound reproduction. 

□ BP99— MINI-MATRIX BOARD PROJECTS $5.00. Here are 20 useful circuits 

that can be built on a mini-malrrx board that is just 24 holes by ten copper-foil si rips. 

□ BP157— HOW TO WRITE ZX SPECTRUM AND SPECTRUM I GAMES PRO- 
GRAMS, ....$5.95. A crystal-dear slep-by-step guide to writing your own graphics 
games programs. 

D BP117— PRACTICAL ELECTRONIC BUILDING BLOCKS— Book 1 $5.75. 

Oscillators, Timers, Noise Generators. Recliliers,' Comparators, Triggers and more. 

□ 219— SOLID-STATE NOVELTY PROJECTS $4.95. Fun projects include (he 

Optomln, a musical instrument lhal is played by reflecting a light beam wilh your 
hand, and many more. 

Q 222— SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS S5.00, 

Modern solid-state circuits lhal will deliver a fairly high level of performance. 

□ BP12B— BASIC & PASCAL IN PARALLEL $4.95. Takes these two program- 
ming languages and develops programs in both languages simultaneously 

n 224—50 CMOS IC PROJECTS $5.25. Includes sections on multivibrators, 

amplifiers and oscillators, trigger devices, and special devices. 

□ 225— A PRACTICAL INTRODUCTION TO DIGITAL IC'S 54.95. Mainly con- 
cerned with TTL devices. Includes several simple projects plus a logrc circuit test 
set and a digital counter limer. 

□ 226— HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS $5.50. Full 

practical construction details of a number of receivers are presented. 

a 227— BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS $5.00. 

How lo tackle the practical side of electronics so you can successfully build 
electronic projecls. 

□ BP6-ENGINEERS AND MACHINISTS HEFERENCE TABLES S2.25. Screw 

thread data, drill sizes, circle division, angles, tapers and more. 

D 123— FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS $3.75. Proj- 
ects Include audio distortion meter, super FET receiver, guitar amplifier, metronome 
and more. 

□ BP24— 52 PROJECTS USING IC 741 55.25. Lots of projects built around this 

one available IC. 

□ BP32— HOW TO BUILD YOUR OWN METAL 4 TREASURE LOCATORS 

55.00. Electronic and practical details on the simple and inexpensive construction 
of hetrodyne metal locators. 
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□ BP33— ELECTRONIC CALCULATOR USERS HANDBOOK $5.75. Invaluable 

book for all calculator owners. Tells how to get the most oul or your calculator. 

□ BP36— 50 CIRCUITS USING GERMANIUM, SILICON & ZENER Df- 

ODES.....S5.00. a collection of useful circuits you'll want in your library. 

D BP37— 50 PROJECTS USING RELAYS, SCR'S & TRIACS $5.00. Build pri- 
ority indicators, light modulators, warning devices, light dimmers and more. 

R BP39— 50 FET TRANSISTOR PROJECTS S5.50. RF amplifiers, test equip- 
ment, tuners, receivers, tone controls, etc. 

□ BP42— SIMPLE LED CIRCUITS $5.00. A large selection ol simple applications 

for this simple electronic component. 

n BP127— HOW TO DESIGN ELECTRONIC PROJECTS 55.75. Helps the reader 

to pul projects together from standard circuit blocks wilh a minimum ol trial and 
error, 

□ B P1 22— AU DIO AM PLIFIER CONSTR u CTl N 55.75. Construction details for 

preamps and power amplifiers, up through a 100-wati DC-coupled FED amplifier. 

□ BP43— HOW TO MAKE WALKIE TALKIES 55.00. Equipment for low-power 

hand-held or portable operation. 

H BP45— PROJECTS IN OPTOELECTRONICS... .,$5 .00. Includes infra-red detec- 
tors, transmitters, modulated light transmission and photographic applications. 

n BP48— ELECTRONIC PROJECTS FOR BEGINNERS $5.00. A wide range of 

easily completed projecls (or lhe beginner. Includes some no- soldering projecls. 

LI BP49— POPULAR ELECTRONIC PROJECTS $5.50. Radio, audio, household 

and test equipment projects are all included. 

□ BP51— ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING 55.50. 

Shows how you can make electronic music at home wilh the simplest and most 
inexpensive equipment. 

□ BP56— ELECTRONIC SECURITY DEVICES $5.00. Includes both simple and 

more sophisticated burglar alarm circuits using light, infra-red, and ultrasonics. 

G BP59— SECOND BOOK OF CMOS IC PROJECTS $5,00. More circuits show- 
ing CMOS applicalions. Most are ol a fairly simple design. 

[J BP72— A MICROPROCESSOR PRIMER $5.00. We start by designing a small 

computer and show how we can overcome its shortcomings. 

□ BP79— PRACTICAL COMPUTER EXPERIMENTS $5.00. Construct typical 

computer circuits using descret logic lo form a basic understanding ol how comput- 
ers function. 

n BP91— AN INTRODUCTION TO RADIO DXING 55.00. How you can lune in on 

those amateur and commercial broadcasts from around the world in the comfort of 
your home. 

□ BPS4— ELECTRONIC PROJECTS FOR CARS AND BOATS 55.00. Fifteen 

Simple projects that you can use wilh your car or boat. All are designed to operate 
from 12-volt DC supplies. 




ELECTRONIC TECHNOLOGY TODAY INC. 
t?0. Box 240, Massapequa Park. NY 11762-0240 

Name 

Address 

City 



SHIPPING CHARGES IN 
USA & CANADA 
$0.01 to $5.00. 
15.01 to E10.00 
110.01 to 20.00 



.State . 



-Zip - 



RE-1286 



S20 

S30 
S40 
S50 



01 to 30.00.. 
01 to 40.00. 
01 to 50.00 . . 
01 and above. 



S1.00 
$1.75 
$2.75 
$3.75 
$4,75 
$5.75 
$7.00 



outside usa & Canada Number of books ordered \~ 

Multiply Shipping by 2 tor sea mail 
Multiply Shipping by 4 lor air mail 

Total price of merchandise $ 

Sales Tax (New York State Residents only) S 

Shipping (see chart) $ 

All payments must 
be in U.S. funds 



Total Enclosed . . $ . 



High and low logic levels are in- 
dicated with red and green LED's 
as well as high and low tones. 
Since the audio is generated by a 
small piezo element, the output 
level is rather low and you'll have 
to turn down your radio to hear it. 
The tones produced by the LP25 
are about 2 kHz for a high and 1 
kHz for a low. If you've never used 
a probe with an audio signal be- 
fore, you'll wonder how you ever 
got along without one. It's really a 
tremendous convenience to be 



able to test circuit points without 
having to look at the probe. 

The LP25 can do more than show 
logic levels. If you're looking at 
clock pulses, the probe indicators 
will not only modulate, but they'll 
also give you some idea of the 
waveform. Different types of wave- 
forms will produce both different 
LED combinations and sounds. 
The instruction sheet has a small 
chart to use in understanding what 
the probe is telling you. 

The frequency range of the LP25 
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Desoldering 
Tool 



SALE 

$ 15 9 E s 

20 - 240 Volt. 

150/60Hz, 

25 - 30 Watt. Can 

be used for both 

soldering and 

desoldering, 

BM-483 




Video Head 
VEH 0070 

$Q795 

SALt *Jf EA. 

Panasonic type head 
used in 2-4 hour 
recorder system. 
T-6S2 



CRT Brightner 

with Isolation 

Transformer 

T-681 SALE O ' EA. 






Audiophile 
Headphone 

with Volume Control and 
Walkman Style Adapter 



SALE 
DM-39B 



5249J 




GE Voltage 
Su pressor 

QESP-753 UL Listed 
WOO SALE $15 95 EA- 



Telephone 
Amplifier 

SALE $ 10 95 EA 

DM-406 Easy Installation 



BM-306 




46 Channel 
Block Converter 

with Fine Tune Control 



SALE 



$ 19 9 £ 




4 Amp 
Power Supply 

SALENS 75 EA 

DM- 231 



DM-474 




10" Replacement 
Woofer 

8 ohm 35T70 Watt 



SALE 



$299| 




EA. 



200 Meg/Ohm 
Digital Multitester 

AC or DC, w/battery. 
Display boxed. 



6S 1 

^mm0 in 



• ORDER BY PHONE 

800-645-4720 (7i8) 436-9700 



Electronic Parts & Accessories 

■ unit at AWHA-KENCO INC. 

3620 Uth Avenue, Brooklyn, NY H2t6 






call for 
our free 



goes from DC to 25 MHz but its 
state indicators are responsive 
only up to 200 kHz. For any higher 
frequencies, circuit conditions are 
shown on the pulse catcher. A 
yellow LED near the back of the 
probe will flash whenever a logic 
transition occurs and the circuitry 
will see pulses as narrow as 30 
nanoseconds. If you're looking at 
clock pulses faster than 200 kHz, 
the high and low LED's may or may 
not light, but the yellow LED will 
be flashing so rapidly it will appear 
to be on constantly. 

Since the pulse-detector circuit- 
ry is triggered by both posttive- 
and negative-going transitions, 
the LED will be flickering at twice 
the clock rate. Although Beckman 
lists 25 MHz as the upper limit of 
the probe, it didn't start to get 
flakey until the test frequency was 
past 40 MHz. 

The pulse-detection circuitry in 
the probe can be made either to 
reset itself after each detection or 
to latch. That is done using the 
pulse/memory switch on the probe. 
In normal use, you would put the 
switch in the pulse position. But if 
you're looking out for an occa- 
sional line glitch or pulse, flip the 
switch to memory and go out for a 
pastrami sandwich. If the pulse 
shows up, the probe will detect it 
and latch the LED on. 

There's no way that a logic pro- 
be, even one like the LP25, can 
substitute for a more powerful in- 
strument such as a scope. If you 
want to do heavy-duty circuit de- 
bugging, a scope is the way to go; 
but for quick and dirty trou- 
bleshooting, you'll have to do a lot 
of looking before you find some- 
thing as simple and useful as Beck- 
man's LP25. It's powerful, well 
made, and won't put a big hole in 
your wallet. R-E 

continued on page 28 
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HITACHI OSCILLOSCOPES 




•i O ■_ 5 ' g A L 



: S C H Q U P 



The ALLEN INDUSTRIAL ELECTRONICS GROUP 
highty recommends these fine Industrial Quality 

<Jj^ HitaChi Oscilloscopes" 



V-212 

20 MHz Dual Channels 

Convenient 0, 10, 90 and100% 
amplitude markings, vertical mode 
triggering, 1 mV/div. sensitivity & 
+3% accuracy, TV sync separation 
circuit, X j Y mode, low drift. <h Atyr\ 



Richard S. Vialton MSEE 

Sales Manager 

ALLEN 

INDUSTRIAL ELECTRONICS GROUP 




HITACHI 



VE UP TO $850.00 



f 




V1100A 

100MHz/Quad Channels, 
8-trace, delayed sweep, CRT 
readout, digital measurement. 

$2260. 
V1Q70A 

1 0OMHz/QuadChannels, 
8-trace, delayed sweep, CRT 

readout $1610. 

V1050F 

100MHz/Quad Channels, 
8-trace, delayed sweep, 

$1395. 
V650F 
60MHz/Triple Channels, 

delayed sweep ...$1057. 

V-422 
40MHz,DuaiChannels. $785. 



VC6041UG 

40MHz, sampling, dual 
channels, 1 mV dual trace, 6" 
CRT, 4k words per channel, 

GPIB option $5180. 

VC6041UX 

40MHz, digital storage, 1mV 

dual trace, 6* CRT, 4k words 

per channel. $4380. 

V509 

50MHz, dual channels, mini 

portable, delayed sweep. 

$1199. 
V134 
10MHz, dual trace, bi-stable 

storage $1395. 

V209 

20MHz, dual channels, AC- 
DC, mini portable $815. 



V222 

20MHz Dual Channels 

Same as above with DC offset to 
measure signals having DC com- 
ponents, CH1 output and DC offset 
voltage monitor outlet available for 
external counter or DVM*, alternate 
magnify function provides x1 and 
x10, sweep waveforms to be simu 
taneously displayed. <£ch -I 

*The purchase of a Model V222 oscilloscope 
entitles you to purchase a Revere Model HDMT10 
3 1/2 digit, 10 amp, scale digital multi-meter for 
$39.95 1 Regular price is $49,95. Offer applies 
only to Hitachi Model V222. 



WM. B. ALLEN SUPPLY COMPANY, INC 

ALLEN SQUARE 

THE 300 BLOCK • NORTH RAMPART STREET 

NEW ORLEANS • LOUISIANA 70112-3106 

LOUISIANA TOLL FREE 800 462 9520 • NEW ORLEANS (504) 525 8222 




THE 928 PAGE 

WM. B. ALLEN 

ELECTRONICS CATALOG 
A $15.00 VALUE 

FREE! 

WITH AW PURCHASE 



CALL NATIONWIDE TOLL FREE 



800 535 9593 



24 HOURS A DAY! 
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Beckman Circuitmate 
PR41 Logic Pulser 



A logic probe can 't do it all 
by itself! 
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A LOGIC PROBE LIKE THE THE LP2S IS A 

very useful stand-alone circuit-de- 
bugging tool, but its utility can 
really be increased by using a logic 
pulser, such as the Circuitmate 
PR41 from Beckman Industrial Cor- 
poration (630 Puente Street, Brea, 
CA 92621). Both are perfect tools 
for people who don't want to 
spend a whole bunch of money on 
a set of basic instruments to help 
in designing and building digital 
electronic circuits. The PR41 lists 




for just $44.95. 

Logic pulsers are invaluable for 
forcing digital IC's to change state. 
You can do the same thing with a 
clip lead and a resistor; but the 
hallmark of digital circuitry is 
controlled changes and, as we all 
know, you can't be very precise if 
you're debugging stuff with 
nothing more than a hunk of wire. 
Logic pulsers do their thing accu- 
rately — and safely. That's impor- 
tant since a heavy-handed ap- 



proach usually produces nothing 
more than smoke. 

The PR41 draws its power from 
the circuit under test. The coiled 
cord coming out of the back of the 
pulser ends in two clip-leads. All 
you have to do is to connect them 
to power and ground on your 
board, and the pulser is opera- 
tional. Putting the unit to use in- 
volves nothing more than touch- 
ing the tip to the input of the IC. 

The circuitry in the pulser can 
operate at two different rates. 
Which one you choose will de- 
pend on what you're trying to do. 
The small slide switch allows you 
to select between pulse rates of 
400 Hz and .5 Hz. The higher rate is 
useful if you want to clock part of 
your circuit and watch the results 
farther down the line. If you just 
want to force a logic translation, 
you're better off at the slow rate, 
since it will give you enough time 
to remove the tip from the IC be- 
fore the second pulse is gener- 
ated. You can see the number of 
pulses produced by watching the 
LED at the tip of the pulser. 
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COPPER ELECTRONICS 

4200 PRODUCE ROAD - LOUISVILLE, KENTUCKY 40218 

CallusFREE 1 "8 006 266 34 3 

^oj or write for FREE Flyer. 





WATTMETER 

59.95 



6 LOT 



12 LOT 



54.95 49.95 



SPECIFICATIONS: 

* Povat Rinio: 20, 200, 2000 Witts 

* VSWR: VoIUib SUndim W*tb Reidim 

* Pnk Reidinj Durinf modulation 

* Accuracy +/-6 purcent on dead carriM 

We have a national factory warranty service on 
many brands, and we service All CB, Amateur, and 
Commercial Equipment. 

The lowest prices in the country! 
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CONNECTION 
PROTECTION 
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£OG *co m£C70RS 

& SOCKETS 



PLUGS 
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TERMINAL STBl^ 



C °HHEC70n S 

CRAMOLIN 



Even the finest equipment In the world cannot guarantee noise-free operation. 
One "dirty" connection anywhere in the electrical path can cause unwanted 
noise or signal loss. 

"MORE THAN A CONTACT CLEANER" 

CRAMOLIN ' is a last-acting, antl-oxidizing lubricant thai cleans and 
preserves all metal surfaces, including gold. 

When applied lo metal contacts and connectors, CR AMOLIN T removes 
resistive oxides as it forms a protective molecular layer that adheres lo the metal 
surfaces and maintains maximum electrical conductivity. 

CRAMOLIN' - USED BY THOSE WHO DEMAND THE BEST; 

Ball S fiowflll Hewlett PmtkntO MCJ(Scny) Nikmmichi 

Capitol RKortH John Flute Mlg. 

DolOV UDorntonn Wclfltftvv UDS 



Motonli 

NASA 



RCA 
Swiicncnill 



SINCE ISM 



CAIG g-> -**> ;y ^ ** y '+ * 4C 



1I7SO indiainai Aw.. (P.O. sat J) - EkkxkihIo, ca 92015-0051 us A. 



161 Si 743-7143 
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RCA's Power Safe surge suppressors 
absorb voltage surges before your 
# v customers' electronics get damaged. 



Now you can help your 
customers protect their 
expensive electronic equip- 
ment from sudden shock 
with two new surge suppres- 
sors from RCA. 

The Power Safe (SK406) 
protects TVs, computers, 
microwaves and more by 
absorbingtransient voltage 
surges resulting from near- 
by lightning strikes, load 
switching and other causes 
before the surge hits the 
equipment. Handsomely 
designed and easy to in- 
stall, this handy six-outlet 
strip simply plugs into any 
grounded wall outlet. 



The Power Safe Plus 
(SKF406) protects every 
way the Power Safe does, 
plus it filters out electronic 
noise interference. The sup- 
pressor's high-frequency 
bi-directional filter senses, 
absorbs, and dissipates 
noise interference before it 
can reach the equipment. 

Together, they have the 
potential to become powerful 
profit builders for you. 

To learn more about this 
shock-absorbing team, see 
your RCA Distributor. Or con- 
tact RCA Distributor and Spe- 
cial Products Division, Dept- 
ford, NJ 08096-2088. 



itn/i 



Distributor and 

Special Products Division 
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The pulses being injected into 
the circuit have a risetime of 2 |xs, 
last 15 u.s, and then take about 30 
|o,s to decay. The PR41 has push- 
pull output circuitry so it can 
source or sink up to 100 mA, which 
is more than enough to drive any 
iC input — whether it's already 
being driven by an IC output, or 
even tied to one end of the supply 
rail through a resistor. And since 
the pulses are so short, the 
chances of doing any damage to 
the IC being pulsed are low. 

Being able to trigger in-circuit 
logic transitions is a great aid in 
circuit debugging but, unless 
you're looking at unclocked in- 
puts, it still doesn't give you a true 
picture of circuit operations. The 
people at Beckman understood 
that when they designed the PR41. 
The unit can put out pulses in sync 
with an external clock. There are 
three pins on the pulser - ground, 
clock in, and clock out. The pin 
labeled ext sync is an input that 
accepts a clock signal and then 
forces the unit to output pulses at 
the clock-signal's rate. The clock 



pulses are isolated and cleaned up 
by an internal Schmitt trigger and 
appear at the pin labeled sq. 

There are two points to keep in 
mind if you want plan on using an 
externa] clock. If the clock you're 
feeding in has a frequency less 
than 400 Hz, the PR41 will put out 
pulses at the clock rate. If it sees a 
clock faster than 400 Hz, the out- 
put frequency isn't very easy to 
predict. The PR41 will lock to the 
input frequency and put out 
pulses at some indeterminate rate. 
The pulses will be synced to the 
incoming clock, but the maximum 
frequency will be 400 Hz. In other 
words, you'll be sure that every 
pulse the PR41 puts out coincides 
with an external clock pulse, but 
the output frequency won't be 
more than the pulser's maximum 
of 400 Hz. 

The external clock input of the 
PR41 has an impedance of 1 
megohm, so you can be confident 
that it will be invisible to just about 
any clock line you tap; there's very 
little chance of loading down your 
circuit. The pulser is extremely 



Beckman PR41 
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easy to use and, since it's built 
around CMOS circuitry, it can op- 
erate over a wide range of supply 
voltages. Even CMOS, however, 
has outside limits and you should 
be careful to stay within them or 
you'll damage the probe. The 
clock pulses produced by the PR41 
swing very close to the supply volt- 
age so you should make sure the 
input you're testing can safely han- 
dle that voltage. If it can't, you'll 
have to use a resistive voltage di- 
vider or some other arrangement 
to cut the pulses down to a safe 
level. R-E 



Experience the wonder... 
of lis^herteeiinllc kits 



Motors & Gears 



Learn about: 



Electromechanics 




Explore other fascinating 
M concepts I i ke Robot i es , 
y Hydraulics, Statics, and more! 
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We make a variety 
of easy-to-build, educational kits, 
from the simple to the complex. For ages 
6 and up. For learning that's fun 

Available at your Heath I 

Zenith Computers & 

Electronics Center, See 

your telephone white pages 

for the store nearest you. Or order 

from the Heathkit Catalog. To order by phone, 

call 1-800-253-0570, 

fischertechnik 




ELENCO PRODUCTS AT DISCOUNT PRICES! 




FREE 

D I G I TAL 

METER 

WITH 

SCOPE 

PURCHASE 




20 MHz DUAL TRACE OSCILLOSCOPE 

$369 MO-1251 



> > •[TV] 
35 MHz DUAL TRACE OSCILLOSCOPE 
$545 MO-1252 



Top quality scopes at a very reasonable price. Contains all the desirable features. Elenco's 2 year guarantee 
assures you of continuous service. Two 1x, 10x probes, diagrams and manual included. Write for specifications. 



II500I 




MULTI METER with 

CAPACITANCE and 

transistor tester 



$ 



65 



Model 
CM-1500 



Reads Volts, Ohms, 
Current, Capacitors 
Transistors & Diodes 




TRUE RMS 4tfz 
DIGIT MULTIMETER 



135 



Model 
M-7000 



.05% DC Accuracy 
.1 % Resistance 
with Freq. Counter 
& Deluxe Case 




AUTO RANGING 

plus 
MANUAL RANGING 
3 1/2 DIGIT METER 
28 FUNCTIONS 
FULLY PROTECTED 

M-1180 .7% ACY $36.95 
M-1 182 .2 5% ACY $39.9 5 
M- H8 1 .1% ACY $4 2.9 5 



GF-801 6 Function Generator 
with Freq, Counter 




$ 



219 



• Sine, Square, Triangle, 
•Pulse, Ramp, .2 to 2 MHz 
•Frequency .1 thru 10 MHz 

GF 8015 without Freq. Meter s 169 



10 MHz OSCILLOSCOPE 

$190 

S-30OO 

10 MHz DC or AC 
Triggered Sweep 
Calibrated Vert & Hor 
Heads Volts 6 Freq 




Triple Power Supply XP-660 

~~ $1 4950 

0-20V @ 1A 

0-20V @ 1A 

5V @ 5A 

Fully Regulated, Short Circuit Protected with 2 
Limit Cont. 3 Separate Supplies. 




50 MHz LOGIC PROBE 

$23 



BREADBORD 



Shown 
9434 



9430 1,100 pins $15 
9434 2,1 70 pins $25 
9436 2,860 pins $35 




LOGIC PULSER 

$25 



LP-700 

20 nee with memory 




LP-600 

2 us pulse @ 1A 



3 Amp Power Supply XP-650 

$1 1 950 



- : ~< • 



0-40 V @ 1 .5A 
0-20V @ 3A 



Fully regulated, short circut protected current 
limit control 




DIGITAL LCR METER 

$ 148 



Model LC-1800 
Measures: Inductors 
Capacitors, Resistors 

Inductors .1^Hto200H 
Capacitor . 1 P^ to 200uf 
Resistor .01Bto20MQ 
Ranges 6 1 nd, 7 cap, 7 res 
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C&S SALES, 8744 W. North Ter. Nlles, 1L 60648 »El P"™ 
800-292-7711 (312) 459-9040 Si >■■ 



15 DAY MONEY 
BACK GUARANTEE 



ASK FOR CATALOG 



2 Year Limited Guarantee! Add 5% for Postage ($10 max.), IL Res., 7% Tax 
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KENWOOD 



^ 



. pacesetter in Amateur radio 



Hear it Ml! 




R-5000 

High performance receiver 

THE high performance receiver is 
here from the leader in communica- 
tions technology— the Kenwood 
R-5000. This all-band, all mode 
receiver has superior interference 
reduction circuits, and has been 
designed with the highest perform- 
ance standards in mind. Listen 
to foreign music, news, and com- 
mentary. Tune in local police, fire, 
aircraft, weather, and other public 
service channels with the VC-20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
R-5000 receiver! 

■ Covers 100 kHz-30 MHz in 30 
bands, with additional coverage 
from 108-174 MHz (with VC-20 
converter installed). 

• Superior dynamic range. Exclusive 
Kenwood DynaMix'" system ensures 
an honest 102 dB dynamic range. 
(14 MHz, 500 Hz bandwidth, 50 kHz 
spacing.) 




•100 memory channels. Store mode, 
frequency, antenna selection, 

• Voice synthesizer option. 

■ Computer control option. 

■ Extremely stable, dual digital 
VFOs. Accurate to ±10 ppm over a 
wide temperature range. 

• Kenwood's superb interference 
reduction. Optional filters further 
enhance selectivity. Dual noise 
blankers built-in. 

• Direct keyboard frequency entry. 



R-2000 150 kHz-30 MHz in 30 bands 

• All modes* Digital VFOs tune in 50 Hz, 
500 Hz, or 5 kHz steps • 10 memory channels 

■ Programmable scanning • Dual 24-hour digital 
clocks, with timer* 3 built-in IF filters (CW filter 
optional) • Ail mode squelch, noise blanker, RF 
attenuator, AGC switch, S meter • 100/120/ 
220/240 VAC operation • Record, phone jacks 

• Muting terminals • VC-10 optional VH F 
converter (108-174 MHz) 




• Versatile programmable scanning, 
with center-stop tuning. 

• Choice of either high or low 
impedance antenna connections. 

• Kenwood non-volatile operating 
system. Lithium battery backs up 
memories; all functions remain intact 
even after lithium cell expires. 

• Power supply built-in. Optional 
DCK-2 allows DC operation. 

• Selectable AGC, RF attenuator, 
record and headphone jacks, dual 
24-hour clocks with timer, muting 
terminals, 120/220/240 VAC 
operation. 

Optional Accessories: 

• VC-20 VHF converter for 108-174 MHz 
operation • YK-88A 1.6 kHz AM filter 

« YK-88S 2.4 kHz SSB filter • YK-88SN 1.8 
kHz narrow SSB filter • YK-88C 500 Hz CW 
filter »YK-88CN 270 Hz narrow filter 

• DCK-2 DC power cable • HS-5, HS-6, 
HS-7 headphones • MB-430 mobile bracket 
" SP-430 external speaker • VS-1 voice 
synthesizer • IF-232C/IC-10 computer 
interface. 

More information on the R-5000 and 
R-2000 is available from Authorized 
Kenwood Dealers. 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 



Specifications and prices are subject to change without notice or obligation. 
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Simply because they 
can't read. 

Functional illiteracy is a 
problem that now affects 
1 out of 5 American adults. 

You can change that by 
making a tax-deductible 
contribution to the Coalition 
for Literacy. Call us toll-free 
at 1-800-228-8813 and bit 
it directly to your credit card. 

Volunteer Against 

Illiteracy, 

The only degree 

you need is a 
degree of caring. 



&uKii 



CSalition for Literacy 



LETTERS 



continued from page 14 



BUILDING CRYSTAL SETS 

I enjoyed Martin Clifford's arti- 
cle, "The Early Days of Radio," in 
the July I986 Radio-Electronics. I 
have been building crystal sets as 
far back as I can remember. I 
would like to bring up a few things 
you missed, and make a sugges- 
tion or two. 

First, as I remember, and accord- 
ing to the tradition that my father 
handed down to me, you could 
almost always get a better signal 
with a galena crystal and a cat's 
whisker than with a germanium di- 
ode (1N34). Also, the galena crystal 
and cat's whisker were never han- 
dled. Any film oroil fromyourskin 
would impede operation. 

Second, all of the between-com- 
ponents wiring was done with 
"litz" wire, which you never 
touched the pure copper ends of. I 
doubt that many experimenters 
knew about the skin effect, but litz 
wire was part of the tradition. 

Third, you needed 2000-ohm 
headphones. I have gotten results 
with lower-impedance head- 
phones, but high-impedance 
headphones are a necessity for 
any degree of performance. 

Fourth, you cannot overstress 
the importance of a good earth 
ground. The old cold-water pipe 
trick may suffice, but an eight-foot 
copper rod with a litz wire is really 
superior. 

Then there are the little things. 
The wooden base, ideally, is made 
out of well-dried hardwood that is 
coated with several layers of var- 
nish. The coil(s) are wound out of a 
medium-gauge pure copper wire 
with varnish insulation. Personally, 
I'm fond of oatmeal boxes as coil 
forms. 

One thing that you made no 
mention of is the World War 1 crys- 
tal set. The heart of it was sup- 
posedly a razor blade and a piece 
of pencil lead. I have tried to dupli- 
cate that design with no luck but 
people tell me that it can be done. 
Perhaps you could offer some in- 
sight into that piece of lore. 

Thanks again for the article. 
MATTHEW KLEINMANN 
Binghamton, NY R-E 



Capacitance, 

logic and more. 

For less. 

Now, a fully-loaded DMM combines 
a capacitance meter, logic probe, and 
an hFE meter, all for the price of a DMM, 

TTL Logic Probe: 20 MHz 
Hi/lo/off indications 
Detects 25nS pulse width 
Capacitance: 5 ranges (2nF to 20nF) 
hFE(NPN or PNP):l range (1000) 
DMM:DCV-5ranges(.2VtolkV) 
ACV- 5 ranges (.2V to 750V) 
DCA- 4 ranges ( 200^A to 10A ) 
ACA-3 ranges (20mA to IOA) 
Ohms -7 ranges (200 Ohms 

to 2000 Megohms ) 
Continuity beeper 
Diode check 
Built-in bail 
Anti-skid pads 

See one now at your local Beckman 
Industrial distributor. 

DM25L..$89 95 * 




'Suggested list priw ( SL'5 i *iih taicpry. ten leads and njniidl. 

B^ckmsn Imiustris! '" 

Beckman Industrial Corporation 

A Subsidiary of Emerson Electric Company 

630 Puente Street, Brea, CA 92621 

(714)671-4800 

C Copyright ]985 Btckman Industrial Corporation 
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CIE MAKES THE 

WORLD OF 

ELECTRONICS 

YOURS. 



7W oday's world is the world of electronics. 
To be part of it, you need the right kind of 
training, the kind you get from Cleveland 
Institute of Electronics, the kind that can take you 
to a fast growing career in business, aerospace, 
medicine, science, government, communica- 
tions, and more. 

Specialized training. 

You learn best from a specialist, and that's CIE . 
We're the leader in teaching electronics through 
independent study, we teach only electronics and 
we've been doing it for over 50 years. You can put 
that experience to work for you just like more than 
25,000 CIE students are currently doing all 
around the world. 

Practical training. 

You learn best with practical training, so CIE's 
Auto-Programmed® lessons are designed to take 
you step-by-step, principle-by-principle. You also 
get valuable hands-on experience at every stage 
with sophisticated electronics tools CIE -designed 
for teaching. Our4K RAM Microprocessor 
Training Laboratory, for example, trains you 
to work with a broad range of computers in a 
way that working with a single, stock computer 
simply can't. 

Personalized training. 

You learn best with flexible training, so we let you 
choose from a broad range of courses. You start 



with what you know, a little or a lot, and you go 
wherever you want, as far as you want. With CIE, 
you can even earn your Associate in Applied 
Science Degree in Electronics Engineering 
Technology. Of course, you set your own pace, 
and, if you ever have questions or problems, our 
instructors are only a toll-free phone call away. 

The first step is yours. 

To find out more, mail in the coupon below. Or, if 
you prefer, call toll-free 1-800-321-2155 (in Ohio, 
1-800-523-9109). We'll send a copy of CIE's 
school catalog and a complete package of enroll- 
ment information. For your convenience, we'll 
try to have a representative contact you to answer 
your questions. 



CIE 



Cleveland Institute of Electronics 

1776 East 17th St.. Cleveland. Ohio44114 



YES! I want to get started . Send me my CIE school catalog including 
details about the Associate Degree Program, I am most interested in: 

□ computer repair □ television/high fidelity service 

□ telecomtnun ications D med ica I el ec tron ics 

□ robotics/automation D broadcast engineering 

□ other 

Prim Name 



Address . 

Cily 

Age 



Apt. 



Z,p_ 



Area Code/ Phone Nn. 



Check box for G.I. Bulletin on Educational Benefits 
□ \feteran □ Active Duty MAIL TODAY! 

OR CALL TOLL FREE 

1-800-32 1-2 1 55 



(In Ohio, 1-800-523-9109) 



RE- 50 
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DMM, the model 4800, measures 
DC/AC voltage, DC/AC current, re- 
sistance, frequency (Channel A, 10 
Hz to 100 kHz; Channel B, 10 Hz to 
1000 kHz), period, dBm, diode 
test, continuity test and tem- 
perature (with K-type thermocou- 
ple). Also included are com- 
parator, data hold, peak hold, 
relative, and auto-ranging. 

The large 5-digit LCD display in- 
dicates pushbutton-selected func- 
tions and low line voltage or 
overrange conditions. Both man- 
ual and auto ranging are provided. 
A relative measurement mode is 
available, which stores the applied 
input as a zero-reference point 
from which subsequent measure- 
ments will be displayed as devia- 
tions. 

The comparative measurement 
mode permits input of high or low 
values as percentages, and a 
beeper sounds (and "CO" appears 
on the LCD) if the value being mea- 
sured falls within the set limits. 
"Hi" or "Lo" will be displayed if the 
value is beyond the set limits. A 
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relay contact is provided for the 
external comparator output. A 
"key lock" function prevents all 
switches except power-off from 
being actuated. 

Accessories include: power ca- 
ble, spare fuses, signal cable, al- 
ligator test leads, and comprehen- 
sive instruction manual. Optional 
accessories include various K-type 
thermocouples, bench "hold" 
probe, and 10-amp measurement 
probe. 

The model 4800 is priced at 
$600.00.— Triplet! Corporation, 
One Triplett Drive, Bluff ton, OH 
45817. 



SERVICE MONITOR, the model 
COM-3, is designed to analyze 
and test transceivers in the 100- 
kHz to 1000-MHz range, in 1-kHz 
steps. It features a programmable 
microprocessor memory that 
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stores and recalls on command up 
to 10 commonly used test setups. 



An easy-to use keyboard offers 
programmable offset keys that 
simplify frequency entry for du- 
plex or repeater radios, and incre- 
mental-step keys facilitate the 
testing of a receiver throughout its 
frequency range. 

The model COM-3 is portable 
and has a built-in, rechargeable 
battery pack that makes it ideal for 
off-site testing; the COM-3 weighs 
less than 10 lbs. For additional 
portability, a durable Cordura trav- 
el case with zippered pockets and 
shoulder strap is available. 

The model COM-3 is priced at 
$1995.00— Ramsey Electronics Inc., 
2575 Baird Road, Penfield, NY 
14526. 



IN -CIRCUIT IC TESTER, the Chip 
Checker model TTL-1 is a full- 
mode in-circuit IC tester with the 
capability of detecting and display- 
ing IC errors during actual operat- 
ing conditions; it can do so 
automatically. 

It is designed to test most 14, 16, 
18, and 20-pin TTL IC's, including 
low-power Schottky TTL. That in- 
cludes logic gates, flip-flops, buff- 
ers, and interface elements. 
Newer and older logic families 
may also be tested. 

Two front-panel-mounted 
switches are available for selecting 
the V cc and GND pins on the IC 
under test. Lighted LED's indicate 
errors or differences between the 
IC under test and a reference IC. 
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The model TTL-1 can be used to 
troubleshoot suspect IC's on a PC 
board, because the IC's do not 
have to be removed from the 
board to be tested. Good IC's can 
be verified without soldering or 
causing board damage. The TTL-1 
In-Circuit IC tester can be adapted 
for low-volume incoming inspec- 
tion and screening of IC's, and it 
can also be used as an in-circuit 
logic monitor. 

The model TTL-1 is priced at 
$299,95.— Microcraft Corporation, 
P. O, Box 513, Thiensville, Wl 
53092. 

MARINE PACK is a submersible 
housing designed for use with a 
Sony Handycam 8 mm camcorder 
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INSTANT REBATES 
ON B&K-PRECISION SCOPES 

Limited time offer— expires November. 30, 1986 

100 INSTANT REBAT E~| p90 INSTANT" r"eBATE"| 




lodel 

590A 



100 MHz, Quad Input Oscilloscope 

1 1 



• 1 mV/div'sensitiviiy — Full Bandwidth 

• 2% Vertical and Horizontal Sweep Accuracy 

• Dual Independent Time Base 

• Calibrated Delayed Sweep 

• 20 kV Accelerating Voltage 

• V Mode -Displays Four Signals Unrelated 
in Frequency 

• And Much More!!! 



S1866 Price less 
$100.00' Rebate 



$1786 | | 

FINAL PRICE ■ 



SfCPMCiSlOX 



Model 
2520 



Digital Storage/Analog Oscilloscope 



• 20 MH; Real Time 8andwidth 20 MH; Storage 
Bandwidth 

• 2 Megasampie/Second Sampling Rate 

• 1 K Memory Per Channel 

• Equivalent Time Sampling 

• Pre-Trigger Capture 

• And Much More!!! 



$1895 Price less 
S90.00 Rebate 



$1805 I 

FINAL PRICE ■ 



80 INSTANT REBATE 



i !~ s 60 Instant" r"ebate"i 



*KPRECtSlQ<V 



lodel 

570A 



80 MHz, Quad Input Oscilloscope 

1 1 
l 



• 1 mWdiy sensitivity — Full Bandwidth 

• 2% Vertical and Horizontal Sweep Accuracy 

• Dual Time Base/Calibrated Delayed Sweep 

• 12 kV Accelerating Voltage 

• V Mode- Displays Four Signals Unrelated 
in Frequency 

• And Much More!!! 



$1464 Price less 
S80.00 Rebate 



$1384 | 

FINAL PRICE ■ 



StfCPMCtSfOX 



Model 

1564 



60 MHz, Triple Input Oscilloscope 

I 



• 1 mV/div sensitivity 

• ±3% Vertical and Horizontal Sweep Accuracy 

• Dual Time Base/ Calibrated Delayed Sweep 

• 12 kV Accelerating Voltage 

• V Mode- Displays Three Signals Unrelated 
In Frequency 

• And Much More!!! 



$1267 Price less 
$60.00 Rebate 



$1207 | 

FINAL PRICE I 



SoTnstantTebate"! ^26 Instant" rebate"! 



lodel 
541 



40 MHz, Dual Input Oscilloscope 

1 1 



• 1 mV/div sensitivity 

• 3% Vertical and Horizontal Sweep Accuracy 

• Single Time Base 

• 20 Calibrated Sweeps 

• 6 kV Accelerating Voltage 

• V Mode -Displays Two Signals Unrelated 
in Frequency 

• And Much More!!! 



$847 Price less 

$40.00 Rebate 



$807 | | 

FINAL PRICE . 



4(piifasmN 



Model 
1524 



25 MHz, Dual Input Oscilloscope 

I 



• 1 mV/dlY sensitivity 
■ 3% Vertical and Horizontal Sweep Accuracy 

• Single Time Base 

• 20 Calibrated Sweeps 

• 6 kV Accelerating Voltage 

• V Mode -Displays Two Signals Unrelated 
in Frequency 

• And Much More!!! 



$767 Price less 
$20,00 Rebate 



$747| 

FINAL PRICE . 



B&K-Precision is offering these instant factory rebates on selected 
B&K-Precision Oscilloscopes to you through Participating Distributors. 



ERE'S HOW IT WORKS!!! 



Call 1-800-654-7256 for the name of your Participating 
B&K-PRECtSION Distributor 

Select the B&K-PRECISION Oscilloscope that meets your needs 
from the Participating Distributor's stock. 

The Participating Distributor will deduct the "INSTANT REBATE" for 
that model directly from the invoice price. You save instantiy! 
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PLEASE NOTE: This offer is available only at Participating 
B&K-PRECISION Distributors. Only B&K-PRECISION Models 
2520, 1590A, 157QA, 1564, 1541 and 1524 are eligible for 
INSTANT REBATES. Sorry, no substitutions are allowed. 
INSTANT REBATES apply to purchases from October 1, 1986 
through November 30, 1986 only. 

6460 West Cortland Street • Chicago, Illinois 60635 • 312/889-9087 

i nil! maim run Soles, 6*60 W. Cortland St., Chicago. Illinois 6-D63& 

Canadian Sales, Atlas Electronics, Omarij 

South and Central American Soles Empire Exporters, Piainifiew, ny 11803 














• General Communication 

• Industry 

• Marine VHF 

• Scanners 

• Amateur Bands 

• CB Standard 

• CB Special 

• Microprocessor 

Call or Write 
JAN CRYSTALS 
P.O. Box 06017 
Fort Myers 
FL 33906-6017 
(813)936-2397 
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Learn micro-processing with the new 

MICRO-PROFESSOR IP 




Students, engineers or technicians — 
upgrade your micro-processing skills 
with the new Micro -Professor IP. 

The MPF-1P features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-1P will deliver you into the growing 
world of micro-processing. Invest now! 

Plus-FREE GIFT ° ni v $199.95 

G Check (his box for FREE 
Z-S0 MieroproceMor 
Progriimniing and 
Interfacing textbook when 
you order within 7 days 
SIC 95 value. I Include 
S7.su postage Sc 
handling J 

For immediate action ca 




Dept BE 12-86 

5326 9th Ave. M.E. 

Seattle. WA 98105-3617 

TOLL FREE: 



1-8004264044 



Full money back guarantee. 

Piclurud with oplinnal prinlei 



inside it. The Marine Pack can be 
submerged to a depth of almost 
140 feet. Made of plastic and glass, 
it is sealed with special buckles 
and a rubber ring clamp system. 
Handycam camcorder functions 
that can be controlled from out- 
side the housing. 

The Marine Pack features a 
piezoelectric underwater micro- 
phone for audio pickup, and a 
wide conversion lens. The unit 
weighs about 8 pounds, including 
ballast weight, and measures 11.80 
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x 10.25 x 10.45 inches. 

The Marine Pack is priced at 
$995.95; with video light, $1400.95. 
(The Handycam camcorder is sold 
separately.) — Sony Corporation of 
America, Sony Drive, Park Ridge, 
NJ 07656. 

CELLULAR ANTENNA, the model 
CMR750, is designed to be 
mounted on a window inside a ve- 
hicle; no outside radial is needed. 
The design enables the antenna to 
operate with minimum signal loss 
or pattern distortion. 




Installing the cellular antenna 
inside the vehicle lowers the pos- 
sibility of theft and vandalism, and 
the antenna is protected from 
damage resulting from automatic 
car washes and harsh weather con- 
ditions. Although the model 
CMR750 is factory pretuned for the 
U. S. cellular band, a trimmer is 
provided for further adjustment. It 
comes complete with 12' of 
RC58XM/U low-loss cable and all 
connectors. 

The model CMR750 is priced at 
$72.95— Alliance Research Corpo- 
ration, 20120 Plummer Street, P. O. 
Box 4029, Chatsworth, CA 91313. 

DMM, the model DM-1000, has 3V4 
digits and a rotary switch. De- 
signed for the professional engi- 
neer and technician, as well as for 
hobbyists and students, its fea- 
tures include: pocket-size, over- 
load protection, 10A DC current 
readings, 0.5" LCD, and 200- hour 
battery life. The model DM-1000 
incorporates 6 funtions in 17 
ranges, including DCV, ACV, DCA, 
OHM, diode test, and battery test. 
Ranges include 200 mV, 
2/20/200/1000 volts DC; 200/750 
volts AC; 200 pA 200mA, 10A DC; 
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200/2K/200K/2M ohms; diode test 
(0-2K ohms); battery test: 2 volts 
DC. 

The model DM-1000 is priced at 
$39.95, — A. W. Sperry Instruments, 
245 Marcus Boulevard, Hauppage, 
NY 11788. 
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R-E Engineering Admart | 



ales: Ads are 2V<" x 2'W. One insertion $825, Six insertions S800 each. Twelve 
sertions $775 each. Closing date same as regular rate card. Send order with 
mittance to Engineering Admart, Radio Electronics Magazine, 500-B Bi-County 
Ivrj., Farmingdale. NY 11735. Direct telephone inquiries to Arline Fishman. area 
ode-516-293-3000. Only 100% Engineering ads are accepted for this Admart. 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $800.00 per each insertion. 

• Reaches 239,312 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
Engineering Admart, RADIO-ELEC- 
TRONICS, 500-B Bi-County Blvd., Farm- 
ingdale, NY 11735. 




A professional package enabling 
you to design, edit, print & plot 
electronic schematics. Supports "A" 
through "E" size sheets, over 2000 
Unique Library Parts, Part Rotation, 
Unlimited Hierarchy, Grids, Auto 
Panning, 5 Zoom Levels, Rubber- 
banding, Powerful Macros, Hi-Res 
Color & Monchrome Graphics. Much 
More! $495 Includes Everything. 

Call or Write for Free Demo Disk. 

OrCAD Systems Corporation 

1049 S.W. Baseline St, Suite 500 
Hillsboro, OR 97123 
(503) 640-5007 
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LINEAR IC EQUIVALENTS 
& PIN CONNECTIONS 



Linear IC 

Equivalents 
And Pin 
Connections 




BP141 — Shows equivalents & pin con- 
nections of a popular user-oriented 
selection of European, American and 
Japanese liner IC's 320 pages, 8 x 10 
inches. $12.50 Plus $2.75 shipping. 
ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, 
New York 11762-0240 . 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 

♦ 6 x rate $800.00 per each insertion. 

* Reaches 239,312 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
Engineering Admart, RADIO-ELEC- 
TRONICS, 500-B Bi-County Blvd., Farm- 
ingdale, NY 11735. 



THYR1STOR TESTER, the model 20, 
is an easy-to-use instrument capa- 
ble of measuring the basic DC pa- 
rameters of thyristors and diodes. 
Important triggering charac- 
teristics are obtained without 
guesswork, confusion, or com- 
promise. Forward and reverse 
blocking voltage measurements 
are safely made with the peak max- 
imum current limited to the pro- 
grammed condition. Two-terminal 
devices, such as rectifiers and di- 
odes, may be tested as well. 

The model 20 can be connected 
to a variety of devices — other test 
equipment, handlers, printers, or 
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computer systems — through its 
IEEE-488 interface. The interface is 
activated easily by pressing the ap- 
propriate front-panel buttons. Bus 
commands emulate the front-pan- 
el controls and have similar 
mnemonics. The tester is a stand- 
alone unit; neither external power 



supply nor curve tracer is needed. 
The model 20 Thyristor Tester is 
priced at $1995.00.— Markenrich, 
14946-A Shoemaker Avenue, Santa 
Fe Springs, CA 90670. 

VACATION/HOME SENTRY, the 

model CD 1702 is a device that 
monitors internal house condi- 
tions and relays that information 
over the telephone. 

The easy-to-assemble unit auto- 
matically detects low tem- 
peratures, and can also be used to 
detect water, and other problems 
through the addition of various 
sensors. If any of the sensors de- 
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88-90 Harbor Road • Port Washington N.Y. 11050 
'Phone (516) 883.3837 ■ TWX (510) 223.0889" 



Adefcnse 

against cancer 

can be cooked up 

in your kitchen. 

Then: in evident v thai 
t.h-L'1 md cancer arc related. 

l-'uHuu. i]il-m- MSiiUttiL .itiun-n in 

^murttitty tiki hi reduce 

' !'...ll*. i-s ■ il t!,.;.-::;: ii; OKKVt 

1. E-Jl KiOK high-fthcr fmMls 
such is fni&s Jivd vegetables 
and whikk'-^rjin tvrt-jlN. 

2. Inctuue dark given .iiid 
dcepyeUow ln,ut> j jnd vi^cia 
hk-s m-h in Womirw A jud c' 
3» Include t'jbh'i]ii(, j . hfneioU., 
bnoscfaspriHiGi, kolilnibi smd 

CUUlinOWLt 

4. Ik: mpUcraiu in ccinsump- 
tkin i if salt-cured , miu iked . j nd 
nltriic-iiMred foods 

5. * .:r ■..!. ■Mi, .. i|' ( EOt.ll l.li in- 

iiike In >ni .n Mil i,i I m ".i rtxs . i in i 

fjis . 1 1 v,i oib. 

6* AntfU ofoesirt: 

7* He muUcratc in coiiMuiip- 

iwtn of-ttcoliohc hc^eu^ 
I S im me (.lcia e-.inc er ajone 
'■;; American CftMCtR society 




One tree can make 
3,01)0000 matches. 



• 



One match can burn 
i,0O(\00Q trees. 



tect an abnormal condition, that 
fact is relayed to the homeowner 
via a beeping signal when he calls 
in. 

The model GD-1702 easily plugs 
into a phone line, and operates on 
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two 9-volt batteries, which are 
tapped only when relaying infor- 
mation in response to a phone 
call. It is priced at $29.95.— Heath 
Company, Benton Harbor, Ml 
49022. 

DIP IC DISPENSERS, the MDD se- 
ries, are designed for MOS and 
CMOS as well as standard devices. 
The dispensers offer flexibility and 
convenience. Each channel easily 
accepts any standard IC shipping 
tube, and can accommodate any 
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standard IC with 2 to 24 pins on 
0.300, 0.400, or 0.600 centers. Ad- 
justable guides position each IC 
individually for easy extraction, 
and simple gravity feed assures re- 
liable deposit of each IC into ex- 
traction position after the previous 
IC is removed. 

The MDD design ensures effec- 
tive static dissipation (a grounding 
lug is included) as well as reliable 
performance. One-, five-, and ten- 
channel versions are available. 

Dispensers are priced at $22.88 
(1); $87.37 (5); and $168.95 (10).— 
Davie Tech Inc., 2-05 Banta Place, 
Fair Lawn, NJ 07410. R-E 
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Electronics mum 





AN INTRODUCTION TO BASIC PRO- 
GRAMMING TECHNIQUES. This book is 
based on the author's own experience in 
learning BASIC and also in helping others, 
mostly beginners to programming, to under- 
stand the language. Included is a program 
library of programs that the author has actu- 
ally written and run. Order your copy today. 
Send $5.00 plus $2.65 for shipping in the 
U.S. to Electronic Technology Today Inc., 
P.O. Box 240, Massapequa Park, NY 11762- 
0240. 




SIMPLY SNAP THE WAT-50 MINIATURE FM 
TRANSMITTER on top of a 9v battery and 
hear every sound in an entire house up to 1 
mile away! Adjustable from 70-130 MHZ. Use 
with any FM radio. Complete kit $29.95 + 
$1.50 S + H. Free shipping on 2 or more! COD 
add S4. Call or send VISA, MC, MO. DECO 
INDUSTRIES, Box 607, Bedford Hills, NY 
10507. (914) 232-3873. 
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FREE TOOL AND INSTRUMENT CATALOG 
packed with over 5,000 quality products for 
testing, repairing and assembling electronic 
equipment. A full selection of test instruments 
plus precision hand tools, tool cases, solder- 
ing equipment and much more. Products are 
shown in full color with detailed descriptions, 
pricing and a 100% satisfaction guarantee. 
CONTACT EAST, PO Box 786, No. An- 
dover, MA 01845. Call <800)-225-5370 or in 
MA (617)-682-2000 
CIRCLE SS ON FREE INFORMATION CARD 



LINE ZAPPER 



VIDIO i„ 



VlUtfi OUT 



DESCRAMBLE THE NEW VIDEO TAPE 
COPY PROTECTION SCHEME. When you 
rent or buy a recent movie release, stop the 
vertical jumping and jittering in your TV pic- 
ture with the LINE ZAPPER. This project de- 
tects and removes selected lines of video that 
have been modified and often interfere with 
normal television operation. Get your kit to- 
day only $49.95 plus $2.00 for shipping and 
handling. ELEPHANT ELECTRONICS, Box 
41865-L, Phoenix, AZ 85080. (602) 
581-1973. MasterCard and Visa accepted. 
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SAFE-LEGAL-EFFECTIVE STUN GUN 
VIPER II. Instantly immobilizes an attacker 
up to 15 minutes. Penetrates through leather 
and thick clothing. Discharges 50.000v from 
a single 9v NiCad battery. Used by police 
around the country. 1 Year Guarantee. 1 Viper 
II $39.95. With NiCard battery and charger 
$49.95. Free belt clip with every VIPER II. 
Catalog Free. United Imports & Mfg., 6846 
Pacific St. RE1, Omaha, NE 68106, (402) 
554-0383, TLX: 5106016153, MC, VISA, 
C.6.D. 
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NEW JERROLD CS 68 CHANNEL CABLE 
TV CONVERTER with volume control & de- 
scrambler loop (Port), Programmable clock 
turns TV on/off & changes channel. Audio 
mute kills commercials. Programmable chan- 
nel scan. Instant channel recall. Automatic 
fine tuning with manual override. Video & au- 
dio outputs. Friendly to all descramblers. 
Specify output. 1 year warranty $139. $118 
ea,/case lot of 10. Free delivery. Dealers want- 
ed 514-739-9328. CROSLEY ELEC- 
TRONICS, Box 840, Champlain, N.Y. 12919. 
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60 dB SIGNAL ELIMINATOR— for removal 
of undesirable TV/FM/VHF signals. Can be 
tuned precisely to ANY signal within these 
ranges: "Model 26 - Ch's. 2-6 plus FM (54-108 
Mhz) 'Model 1422 - Ch's. 14(A) - 22(1) 
(120-174Mhz) 'Model 713 - Ch's. 7-13 
(174-216 Mhz). Highly selective notch/ad- 
justable strength. Singles $30. Quantity dis- 
counts to 60%. STAR CIRCUITS - P.O. Box 
8332 - Pembroke Pines, FL. 33084 
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MICROWAVE ANTENNAS $69.95. Now in- 
cluding shipping and Lifetime warranty. We 
Repair all types of Oownconverters. Cable 
Converters and equipment available! Jerrold 
400 wireless Converter $72.95 plus shippng. 
Coax cable, TV. parts, accessories, con- 
nectors, TV. amplifiers. Write for free catalog 
or call for prices. BLUE STAR 1ND., Dept. 
105-RE12-86, 4712 Ave. N, Brooklyn, N.Y. 
11234 (718) 338-8318 Ext. 105. 
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ZENITH SSAVI, SALE $169. UHF gated 
pulse $199. Original reconditioned equip- 
ment for UHF channels 27,48,51, etc. Quan- 
tity discounts. Satellite Systems; surplus 
N-12, SB-3, Hamlin 1200. Converters, ampli- 
fiers, accessories. Catalog containing cou- 
pon $1. SSAVI modification/troubleshooting 
handbook $6.50 ppd. AIS SATELLITE, INC., 
P.O. Box 1226-RE, Dublin, PA 18917. (215) 
249-9411, 
CIRCLE 81 ON FREE INFORMATION CARD 
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A CAREER START FOR THE 21 ST CEN- 
TURY. Since 1905, National Technical 
Schools has helped people build successful 
careers. Enter the 21st Century through 
home study courses in Robotics, Computer 
Technology and Servicing, Microprocessors, 
Video Technology, Basic Electronics, Trans- 
portation Technology, Climate Control Tech- 
nology or TV and Radio Servicing. For a 
FREE catalog, call 1-800-B-BETTER. Or 
write NTS/INDEPENDENT TRAINING 
GROUP, 456 West M. L. King Jr. Blvd. L.A., 
CA 90037. 
CIRCLE 181 ON FREE INFORMATION CARD 





THE MODEL WTT-20 IS ONLY THE SIZE OF 
A DIME, yet transmits both sides of a tele- 
phone conversation to any FM radio with 
crystal clarity. Telephone line powered - never 
needs a battery! Up to V* mile range. Adjusta- 
ble from 70-130 MHZ, Complete kit $29.95 
-^-$1.50 S + H. Free Shipping on 2 or more! 
COD add $4. Call or send VISA. MC, MO. 
DECO INDUSTRIES, Box 607, Bedford 
Hills, NY 10507. (914) 241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 
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"SODDER" WITH THE NEW BUTANE 
POWERED PORTASOL. No matter how you 
spell it Portasol is the handiest soldering iron 
around. Seven inches long. Variable power: 
10 to 60 watts, 60 minutes use per refill, Only 
29.95 +■ 2.00 P&H. Replacement tips: 1.2, 
2.4 (standard), 3.2, 4.8mm, 7.50 + .50. 
Butane: 3.50 + .50. VA add 4% tax. Quantity 
discounts/dealers invited. Visa/MC orders: 
(703) 323-8000. Mail Ck/Money-order to: 
PORTASOL, 4358 Harvester Farm Lane, 
Fairfax, VA 22032. 
CIRCLE 190 ON FREE INFORMATION CARD 




MODULAR PROBE FITS ALL SCOPES 

• Save up to fifty percent • Instant repair - no 
soldering • Satisfaction guaranteed • 250 
MHz 10X Attenuation • Model M12X10 ... $62 
with readout ... $68 Free accessories catalog. 
For immediate service call: 800-368-5719 
outside Calif. 800-643-8382 in Calif. TEST 
PROBES, INC., P.O. Box 2113, La Jolla, Cal- 
ifornia 92038. 

CIRCLE 123 ON FREE INFORMATION CARD 



CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $745.00 per each insertion. 

• Reaches 239,312 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini-ADS, RADIO-ELECTRONICS, 500- 
B Bi-County Blvd., Farmingdale, NY 
11735, 




CABLE TV CONVERTERS AND DE- 
SCRAMBLERS. Large selection of top 
quality merchandise. Low prices. Quantity 
discounts. We ship COD. Most orders are 
shipped within 24 hrs. Send $2. 00 for catalog. 
CABLETRONICS UNLIMITED, P.O. Box 
266 Dept. R, S. Weymouth, MA 02190 (617) 
843-5191 
CIRCLE 186 ON FREE INFORMATION CARD 
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KEY TO THE FUTURE MICROLAB I by 
MASTERTECH. A Digital Electronics 
Course (with working laboratory). Forty lab 
experiments, comprehensive instructional 
manual, includes layout techniques, digital 
logic circuits, flip flops, counters, shift regis- 
ters, data handling logic — Appendix includes, 
logic IC's, manufacturers specification 
sheets. Completely assembled, no other 
equipment or parts necessary. Price 
$249.00—315.00 shipping/handling, MAS- 
TERTECH LABORATORIES INC., 302 
Royal Trust Building, 612 View Street, Vic- 
toria, British Columbia, Canada, V8W1J5, 
Telephone No. (604) 388-6631 

CIRCLE 200 ON FREE INFORMATION CARD 




103 

PROJECTS FOR 

ELECTRONICS 

EXPERIMENTERS 



TV STEREO ADAPTER KIT— For the price 
of a pre-recorded video tape, you and your 
family can enjoy dynamic stereo sound. Easi- 
ly connects between your TV/VCR and your 
stereo system. Also contains a quality Stereo 
Simulator for non-stereo programming. Avail- 
able in kit form $47.95 or assembled $67.95. 
DEL-PHONE INDUSTRIES INC. Box 150, 
Elmont NY 11003. NY Residence add Sales 
Tax. (718) 468-7367. 

CIRCLE 56 ON FREE INFORMATION CARD 




103 PROJECTS FOR ELECTRONICS EX- 
PERIMENTERS. Soft cover; 308 pages of 
practical, proven plans lor the electronics 
hobbyist.. .circuits, converters, amplifiers, 
synthesizers, optoelectronics, power sup- 
plies and more. Written and designed by For- 
rest M. MimsJIl. 12491 $11.50 plus $2.65 
postage in USA. ELECTRONIC TECH- 
NOLOGY TODAY INC., PO Box 240, Mas- 
sapequa Park, NY 11762-0240. 



Computers 
on the 

WORKBENCH 

The personal computer does some surprising things in the 
electronics lab these days. Find out what and how right here. 

ROBERT GROSSBLATT, CIRCUITS EDITOR 



THERE ARK AS MANY APPROACHES TO ELECTRONIC DESIGN AS 

there are designers. Each one has his own way of going from 
initial idea to final circuit. Of course, it takes a combination 
of both experience and creativity to produce working circuit- 
ry. But no matter how you arrive at a design, success often 
depends on the tools you use. Scopes, multimeters, function 
generators, capacitance meters — all those (and many more) 
are invaluable when you're working on a circuit. The prob- 
lem is that the more tools you have, the less space you have on 
your workbench. 

One solution to the space problem is to use a multi-purpose 
test instrument. If you browse through the ads, you'll find 
that many different test- instrument combinations are avail- 
able. For example, many DMM's now come with built-in 
frequency counters; and they can measure capacitance and 



transistor gain, too. Some top-of-the-line scopes even have 
built-in multimeters. Now the trend to combine various 
pieces of equipment has been carried over to persona! com- 
puters as well. More and more companies are producing 
hardware add-ons for computers so they can be used as bench 
instruments. 

Before we talk about what sort of computer-based instru- 
ments are available, it's important to understand what advan- 
tages there are to using them. As a general rule, computer 
add-ons are much more expensive than traditional stand- 
alone instruments — but they have features that may simply be 
unavailable on traditional instruments. 

For starters, since a computer is (or becomes) an integral 
part of the instrument, you get data storage and program- 
mability for nothing. This means that the instrument can run 




in an unattended mode, take periodic 
readings, and store them on a disk. You 

| can find that feature on top-of-the-line 
stand-alone instruments, but you'll pay a 
top-of-the-linc price for them as well. 

There's another bonus to using a per- 
sonal computer as the brains of a test in- 

i strument: flexibility. Everyone who has 

| ever used a traditional test instrument has 
had the experience of not being able to 
perform some essential test. The desired 
test could be anything from measuring 
capacitance on a multimeter to doing dis- 
tortion analysis with a VU meter. Upgrad- 

: ing a standard instrument, if possible at 
all, is a hardware hassle; but with a com- 
puter-based instrument it may be just a 
matter of upgrading the software. 

Another point is accuracy. As with 
standard instruments, you can get com- 
puter-based instruments with as much ac- 
curacy as you want. The number of sig- 
nificant figures is a function of the add-on 
hardware, not the computer. In fact, the 
front end of a stand-alone instrument may 
be very similar to that of a computer-based 

I instrument. The differences between the 
two come further downstream: LCD dis- 
play circuits vs. bus-interface circuitry. 
There's one BIG problem with comput- 

I er-based instruments: Not all instruments 
work on all computers. Designing a com- 
puter peripheral is an expensive, time- 
consuming business. When you open the 
box and plug it into your computer, you're 
using a product that represents many man- 
hours of labor. As a result, the more so- 
phisticated the instrument, the more com- 
puter-specific it's going to be. 

The instruments we'll talk about here 

I are no exception. If you are interested in a 
particular instrument, but own a non-sup- 
ported computer, check with either the 
manufacturer, a local user's group, or 
both, for information on a device that is 
compatible with your hardware. Don't 
run out and spend your money on any- 
thing until you're certain that it will work 
on your machine. 

| The IBM DMM? 

A multimeter is probably the most 
I basic instrument that you can have on a 
bench. No matter what you're working 
on, the chances are thai you'll use your 
multimeter often. The Virtual Instrument 
Corporation (73 Redding Road, 
Georgetown, CT 06829) has introduced a 
computer-based instrument for the IBM 
that not only works as a multimeter, but 
gives you a full-featured function gener- 
ator and universal counter/timer as well. 
Its specs are shown in Table 1. 
As with any other computer insta- 
lment, the Virtual Cat is a two-part system. 
I The hardware, shown surrounding the 
1 IBM PC in Fig. 1, takes the input signal, 
I processes it, and converts it into data that 
lean be passed to the second half of the 
I system — the software controlling the 



TABLE 1- 


-VIRTUAL CAT SPECIFICATIONS 


4^-digii autoranging multimeter 
Volts (AC & DC) 
Amps (AC & DC) 
Resistance 
Decibels 
Accuracy 
Isolation 


200 mV to 200 V in 4 ranges 

2 mA to 2 A in 4 ranges 

200 ohms to 20 Megohms in 6 ranges 

-30 to +48 dB 

±0.05% 

600 V to ground 


Counter, timer, frequency meter 

Frequency 
Inputs: Channel A 
Channel B 
Period 

Time interval 
Maximum count 
Resolution 


10 Hz to 100 MHz 
10 Hz to 100 MHz 
10 Hz to 10 MHz 
0.5 jtsto 10 s 
250 ns to 10 s 
100 MHz 
100 ns 


Function generator 
Waveforms 
Frequency range 
Resoltuion 
Accuracy 
Amplitude 
Sweep range 




Sine, square, triangle 

0.01 Hz to 10 MHz 

±10% 

±4% 

0.5 to 20 V 

0.1 to 1000 sweeps/sec 


Price 

Basic unit 




S1995 




FIG. 1— THE VIRTUAL CAT puts a rack Of test 
Instruments inside an IBM PC. 




FIG. Z— SCREEN DISPLAY of the Virtual CAT: 
the hardware/software combination provides 3 
function generator, a universal counter, and a 
digital muiti meter. 

computer. The hardware for the Virtual 
Cat consists of a card for the IBM and a 
box that's used to connect the probes. 
Since the unit plugs into an expansion 
slot, it gets its power from the computer. 
That reduces on-board parts, and results 
in production savings. 

The noise circulating in a personal 
computer can be a problem for many 
boards, and it can be a major problem for 
the Virtual Cat. The reason is that there 



are several high-gain amplifiers on the 
board that are perfectly capable of ampli- 
fying noise as well as legitimate signal. 
The problem is solved, or at least consid- 
erably reduced, by housing the card in a 
metal shield. As you can see from the 
details in Table I, the system's specifica- 
tions are as good as the better stand-alone 
units. 

As shown in Fig, 2, the software puts a 
sexy display up on the graphics screen that 
resembles a rack-mounted three-instru- 
ment set. That's a clever way to display the 
data, because it cuts the learning curve 
way down. Either a mouse or the keyboard 
can be used to move the cursor to any of 
the switches and change the settings. 
Doing so seems a bit strange at first, but 
after a while it becomes second nature. 

You can use the Virtual Cat as a stan- 
dard-instrument set, but the real strength 
of the product is its ability to be pro- 
grammed. It's possible to write BASIC 
programs that control the operation of any 
of the three modules in the instrument. A 
simple program will cause the Virtual Cat 
to take measurements and record the in- 
formation on a disk. Not only that, but the 
files can be loaded into a spreadsheet or 
database manager for later analysis. Each 
of the individual measurements will be 
time- and date-stamped, so you can get an 
annotated listing of circuit behavior. 

If you plan on using the programmable 
feature of the Virtual Cat, there is a high- 
level language package available that 
gives you much more control over the 
instrument than you have from BASIC. 
For most applications, however, the 



BASIC package will probably be more 
than adequate. You can load and save in- 
strument se tu p s . a nd program i 1 1 o work i n 
an unattended mode. Virtual Instruments 
plans to add more instruments to the basic 
package; by the time you read this there 
should be a digital scope, an IEEE-488 
interface module, and a relay switch. 

Computer scope 

If you're in the market for a scope and 
you own a computer, you should seriously 
consider a computer scope. They're more 
expensive than stand-alone units, but they 
give you lots of goodies for the money. RC 
Electronics (5386-D Hollister Ave. , Santa 
Barbara, CA 93111) makes various de- 
vices that work in Apples and IBM's, and 
Heathkit (Benton Harbor, MI 49022) 
makes two different models for the IBM. 
All units from both companies are hard- 
ware/software combinations that use the 
graphics capability of the computer to dis- 
play a scope screen on the monitor. 




FIG. 3— RC'S IBM COMPUTERSCOPE provides 
16 Input channels; all Interface circuitry fits on a 
standard IBM expansion card. 

The hardware component of the RC 
Computerscope is a plug-in card and a 
front panel. The Apple scope is a two- 
board set, but, as shown in Fig. 3, there is 
enough room on the larger IBM board to 
mount everything on a single card. The 
spec sheets reveal that there is a consid- 
erable difference in performance between 
the two versions of the scope. The IBM 
scope is much more powerful , has a larger 
bandwidth, more input channels, and so 
on. The Apple scope comes in two ver- 
sions; the difference between them is in 
the A/D converter used. The APL-D2 uses 
an 8-bit tracking A/D converter with a 
worst-case conversion time that provides 
a bandwidth of 1 00 kHz. In practice, 
bandwidth depends on the shape and am- 
plitude of the signal. Some signals will 
cause the APL-D2 to fall apart at frequen- 
cies less than IO0 kHz, but others will be 
measurable up to I MHz. 

The APL-HR14 is based on a 14-bit A/ 
D converter designed as a combination of 
tracking and flash converters to provide it 
with 14-bit accuracy up to a worst-case 
frequency of 500 kHz. As with the APL- 
D2, the upper frequency limit depends on 
the characteristics of the signal being 
measured. 



TABLE 2— RC COMPUTER SCOPE SPECIFICATIONS 


Parameter 


APL-D2 


APLHR-14 IBM 


Units 


Number of channels 


2 


4 16 




Vertical sensitivity 


0.3-9 


1-10 0.200-10 


volts 


Vertical accuracy 


1 


0.1 0.1 


% 


Vertical impedance 


44 


1000 20 


kohm 


Frequency response 


100 


50 250 


kHz 


Maximum vertical input 


±9 


±9 ±10 


volts 


Timebase 3.3x10-9 


2X10" 9 1.0x10-'° 


sec/ 




3.5 


-1 -99 


datapoinl 


Sampling rate 


3.5 


0.5 1 


MHz 


Accuracy 


0.1 


0.1 0.1 


% 


Price 


$985 


$1195 $2495 




TABLE 3— HEATH SCOPE SPECIFICATIONS 




Number of channels 




2 




Vertical sensitivity 




5 mV to 5 V/div 




Vertical accuracy 




5% 




Vertical impedance 




1 megohm 




Frequency response 




DC to 50 MHz 




Maximum vertical input 




125 V 




Time base 




500 p.s to 20 s'div 




Sampling rate 




100 kHz 




Accuracy 




5% 




Price 




Kit Assembled 


SD-4802 




$399.95 


$575 


SD-4850 




$499.95 


$750 


TABLE 4—SYSTEM ONE SPECIFICATION 




Frequency Generator 








Frequency range 




10 Hz to 204.775 kHz 




Resolution 




0.005% 




Maximum output 




30 dBm (600 ohms) 




Accuracy 




0.1 dBat 1 kHz 




Flatness 




0.05 dB (20 Hz to 20 kHz) 




Maximum distortion 




0.01% 




Analyzer Module 








Input range 




to 140 Vrms 




Accuracy 




0.1 dBat 1 kHz 




Resolution 




0.1% 




Flatness 




0.05 dB (20 Hz to 20 kHz) 




Noise 




-114d:Bu 




Distortion Module 








Frequency Range 




10 Hz to 100+ kHz 




THD Range 




to 100% 




Minimum Input 




10 mV 




Accuracy 




0.5 dB 




Resolution 




0.1% 




Price 








Basic unit, 




$5475 




single channel, 








3 modules 









The IS- 16 and IS-I6AT are RC's IBM 
scopes. The former is made to work in the 
XT and the latter is designed for the AT 
Both are built around high-speed 12-bit 
converters with 1-MHz sampling rates. 
The Nyquist criterion indicates that you 
need a sampling rate that is at least twice 
the frequency of the measured signal in 
order to obtain meaningful results. RC 
claims only 250 kHz as the bandwidth. In 
practice the limit will vary for the same 
reason that it does with the Apple ver- 
sions. Specifications for all versions are 
shown in Table 2. 



All versions of the RC scopes offer 
digital storage, programmability, and a 
minimum of two-channel, triggered oper- 
ation. The APL-HR14 has an optional 
four-channel upgrade, and the IBM ver- 
sions can handle as many as sixteen chan- 
nels. All scope controls are set by 
command keys on the keyboard, and 
switching from one mode to another is 
very simple. 

The resolution of the displayed signals 
depends on the computer. The IBM screen 
presents a much better image than the 
Apple screen, but any part of the signal 



lean be examined in greater detail by ex- 
Ipanding the scale. Sample screen and 
{printer output is shown in Fig. 4. 

Since the RC units are storage scopes, 
I you can save their signals on disk, and 
I load them for analysis at your leisure. 
I Once you use a storage scope it's really 
I hard to go back to a non -storage type. 

You just know that computer instru- 
I mentation is where things are going if 
I Heath is getting into it. They have two 
(scopes, both of which are available either 
I in kit or assembled form. Both scopes 
(convert an IBM-PC compatible computer 
I to a 50-MHz storage oscilloscope; one, 
[the 4850, will also talk to an older stand- 
I alone scope and convert it for use as the 
(display of a 50-MHz storage scope. Con- 
sequently, the 4850 (shown as this story's 
I lead photo) has a slew of front-panel con- 
Itrols that determine how it works when 
I you use it as a smart front end for a regular 
I scope. 




FIG. 4— THE IBM VERSION of RC's Comput- 
erscope provides both screen and hard-copy 
| output. 

The 4850, and its less expensive coun- 
terpart, the 4802, are stand-alone boxes 
that output serial data to your computer on 
a standard RS-232 line. The specs for 
both units are shown in Table 3 . The serial 
interface lets you forget about computer- 
generated noise, but it also puts an extra 
box on your workbench. The Heath 
scopes put their display on a standard 

; IBM CGA (Color Graphics Adapter) card 
and are dual-trace triggered os- 
cilloscopes. The current settings, as well 
as the keyboard command options, are 
always displayed on the screen, so it 
doesn't take long to get comfortable with 
changing parameters and operating the 

I instrument. 

Waveforms can be frozen, stored on 

j disk, and then recalled for examination 
later. One nice feature of the Heath scopes 

i is that you can display two stored wave- 

I forms on the screen and simultaneously 
view a live dual-trace representation of the 

| input signal. Since the stored waveforms 
are shown using the currently-set time- 
base and vertical-sensitivity settings, a 
real comparison can be made with the live 
traces. You can use any print utilities, 
including the PrtSc (Print Screen) key, to 
get a hardcopy image of the displayed 

I waveforms. 

The scope's operating software is writ- 



ten in BASIC, and a compiled version of 
the program is what actually drives the 
system. The disk also contains the un- 
compiled version of the program, so that 
if you're into programming, you can 
customize the operation of the scope to fit 
any application you have in mind. And 
since the scopes deliver data via the 
RS-232 port, you can talk to the instru- 
ment via modem and do remote signal 
measurements. Heath supplies the neces- 
sary software on the disk that comes with 
the scope. 

Stand-alone storage scopes are coming 
down in price, but even the most expen- 
sive ones don't have all the features you 
get on a computer-based scope. Both 
Heath instruments are reasonably priced 
when you add up all the goodies you get. 

Computerized audio testing 

Computer-based test instruments aren't 
limited to standard bench meters. Several 
companies make high-quality products 
designed for special markets. Audio Pre- 
cision (P. O. Box 2209, Beaverton, OR 
97075) is a small company that produces 
a set of instruments specifically designed 
for audio analysis. Their IBM system con- 
sists of a short- slot plug- in board as well 
as a set of external rack-mount boxes. The 
measuring hardware is external because of 
noise in the IBM. A DB-25 on the rear of 
the plug-in card allows the internal and 
external hardware to communicate. Spec- 
ifications are shown in Table 4. 

Although Audio Precision uses a 
DB-25 connector, communications be- 
tween the two parts of the hardware are 
not done serially. As we mentioned ear- 
lier, when doing A/D conversion, the 
sampling rate must be at least twice the 
frequency of the signal being measured, 
depending on the accuracy you want. The 
lower limit is twice the measured frequen- 
cy, but the upper limit is set by the design- 
er, circuit costs, etc. 

Audio Precision's System One was de- 
signed with no compromises in mind, and 
its performance specs are as good as, if 
not better than, many stand-alone instru- 
ments. The sampling rate is so high that it 
would require a rate of about 40 kilobaud 
on a standard RS-232 channel. As a re- 
sult, the system uses a parallel interface. 
The rack (i. e., the external hardware) 
contains the notch and bandpass niters 
used for various kinds of analysis, as well 
as the generators for producing various 
test tones. 

The System One is a computer-based 
instrument, so the rack and the device 
under test are controlled via software. To 
take a simple example: If after connecting 
the hardware you want to test to the rack, 
the rest of the test procedure is done from 
the computer's keyboard. Software is 
loaded and the instrument panel is se- 
lected from a menu that appears at the 
bottom of the screen. The output of the 



frequency generator can be set on the left, 
and the measured data will be shown in 
the center. The present analyzer settings 
are also displayed in the center panel. You 
can change frequency, phase, bandwidth, 
and so on with a few keystrokes, and im- 
mediately see the results of those changes 
on the computer's screen. 

The real advantage of the System One is 
the fact that it's being run on a computer. 
Not only can any of the test results be 
graphed, but the software lets you define 
the coordinates, scaling, signal source, 
and other parameters. And, like the com- 
puter-based scopes, test results and setups 
can be saved in disk files. 

System One also allows unattended 
testing. In addition, a text editor can be 
called from the menu to let you write test 
procedures in an English-like language. 
Once you're familiar with the syntax, you 
can link several tests together and have 
them run sequentially at specified times. 
Procedures can have conditional state- 
ments in them, so you can run unattended 
tests with as much nested conditional 
branching as you need. You can also spec- 
ify limits in any test or procedure. And 
since a procedure can call in as many 
previously- saved test and limit files as you 
want, the System One is flexible enough to 
do even the most complicated sort of au- 
dio testing automatically. 

The basic Audio Precision hardware 
does a wide range of audio testing, but its 
utility can be increased with optional ex- 
tras. The extra hardware allows you to 
measure several kinds of IM distortion 
and wow and flutter; the addition of a 
switcher will let several devices be con- 
nected to the system at the same time. 

Sceptre III 

Even major semiconductor manufac- 
turers are recognizing the power available 
on today's personal computers. Gould- 
AMI (3800 Homestead Road, Santa 
Clara, CA 95051) has a system available 
for the IBM that aids the design of gate 
arrays and other IC's. The Sceptre III is a 
graphics-oriented package that allows 
OEM's to design and debug gate arrays. 
When the design is complete, you send 
the disk to AMI where its data is used to 
build an actual IC. 

Conclusions 

The computer-based instruments we've 
discussed are only the tip of the iceberg. 
There are many others, and more are 
showing up every day. In general, they're 
more expensive than their stand-alone 
counterparts, but you get much for your 
money. And as for IC-design software, it's 
interesting to note that several semicon- 
ductor companies have software packages 
that run on VAX workstations. But few 
have awakened to the incredible power 
waiting inside the very same box used for 
blasting aliens with a joystick. R-E 



Computer-AIDED 
ELECTRONICS Design 

High-powered design tools now run on personal computers; those tools 
eliminate much of the drudge work of design, increase productivity, and are fun to use! 

ROBERT GROSSBLATT, CIRCUITS EDITOR 



WHEN PERSONAL COMPUTERS STARTED TO SHOW UP IN THE 

late 1970's, the two most important qualifications for buying 
one were a healthy amount of both cash and curiosity. Even a 
basic machine cost a great deal of money, and there wasn't 
much software available. As a matter of fact, you could do 
little more than enter simple programs via front-panel switch- 
es, and read data on front-panei LED's. Not the most exciting 
way to spend a rainy evening. 

Fortunately, the capability of the personal computer has 
increased dramatically in the ten or so years since it first 
appeared. As things stand now, the gap between the main- 
frame and the PC is narrowing rapidly. New silicon superstars 
such as the 68020 and the 80386 can address gigabytes of 
memory, run as fast as 25 Mhz, and do real multi-tasking. 
What that means is that, within a few years, about the only 
thing you'll need a mainframe for is operating NOR AD — and 
who wants to do that in the living room? 



As PC hardware gets more and more sophisticated, so does 
the software that runs on it. For example, the primitive 
graphics programs of a few years back have matured into 
sophisticated CAD packages with features specifically de- 
signed for particular applications — architecture, mechanical 
engineering, and, of course, electronics. 

The number-crunching power of the typical PC has been 
used to eliminate the brain damage and tedium usually asso- 
ciated with a whole range of design activities. And nowhere 
is that more evident than in electronics design. As things 
stand now, a modest investment in software will not only save 
you countless hours of bench-time and breadboarding, but 
will also allow you to do waveform analysis and troubleshoot- 
ing without ever touching a component! 

There are many types of computers and many types of 
software; but there are also, unfortunately, no standards. A 
disk containing software for one computer is unusable on 




Micracap 
Microcap II 
Micrologic 
DADiSP (1) 
Modeler 



TABLE 1- 


-PROGRAMS AND PRICES 




Apple tt 


Macintosh 


IBM-PC 


HP-150 


$475 


— 


$475 


$475 


— 


$895 


$895 


$895 


S450 


— 


$450 


$450 


— 


— 


$795 


— 



(2) 



Notes: 1. DADiSP is available lor a number of computers. Contact the manufacturer tor 
details. 
2. Contact the manufacturer lor current licensing information. 




FIG. 1— THIS VOLTAGE REGULATOR was drawn by Microcap; the numbered nodes represent points 
where signal analysis can be done. 



another. Some of the software we'll be 
describing is available for several different 
machines, but much of it runs on one and 
only one computer. Table I shows which 
of the programs that we'll discuss are 
presently available for which computers, 
but check with the manufacturers — new 
versions of hardware and software are an- 
nounced from time to time. 

1986-style design 

In the past, the first thing you might do 
when you had an idea for a new circuit was 
to sit down with paper and pencil and start 
drawing circuits. Now you can use a com- 
puter for brainstorming: doing so gives 
you several advantages. For example, 
many general -purpose graphics programs 
wilt let you draw pictures on the screen, 
save them to disk, edit them, and print 
them. However, a few programs take 
things a step farther. Micrologic and Mi- 
crocap From Spectrum Software (I02l S. 
Wolfe Road, Department F, Sunnyvale, 
CA 94087) work together to allow you to 
draw a circuit on the screen and then ana- 
lyze it by looking at the waveform gener- 
ated at any node in the circuit. 

Although the look and the program 
flow of both Microcap and Micrologic are 
similar, Microcap deals with analog cir- 
cuits, and Micrologic deals with digital 



circuits. If you're familiar with one pro- 
gram, you'll have no trouble using the 
other. 

Software simulation of a circuit is an 
easy way to check a design without risk- 
ing turning silicon into scrap. And. given 
the complexity of those programs, the 
learning curve is surprisingly short. Cir- 
cuit data can be entered graphically or by 
generating a netlist that describes the 
components and how they're connected. 

A separate part of the program lets you 
define the characteristics of each of the 
components you'll be using. Doing so 
allows you to specify things like transistor 
gain, op- amp slew rate, logic-element 
truth tables, and so on. Then, after you've 
defined the operating characteristics of 
your components, you can lay out the cir- 
cuit using the graphics editor. The last 
step is to analyze the circuit. 

Example output 

Figure I is a voltage regulator that was 
drawn with Microcap. The symbols used 
in that drawing come from a standard li- 
brary that is supplied with the program. 

Adding components to the drawing is a 
simple matter of moving the cursor to the 
desired position and then telling the pro- 
gram that you want to add apart. You'll be 
asked for the type of part, its orientation. 



and other parameters. As soon as the soft- 
ware knows exactly what you want, it will 
draw the component on the screen. 

If you're going to use a sub-section of a 
circuit more than once, you can save a 
great deal of time by building a circuit 
macro, analogous to a spreadsheet macro. 
The resistor network shown in Fig. 2. for 
example, could be converted to a macro 
and used in other drawings simply by 
loading it from disk. 

Because a macro is a shorthand way of 
including a pre-drawn circuit in a new 
design, an additional step must be fol- 
lowed when the macro is defined. After 
the macro is complete, you must label the 
points in it that will connect to the circuit 
using it. (It's much easier to do than to 
describe.) In Fig. 2, we labeled four 
points (A, B, C, and D) and saved the 
drawing to disk. Then we could add it to 
another drawing just as we would add any 
component . 

To insert a macro, move the cursor to 
the point in the circuit where you want the 
macro to appear, and then use the same 
keystrokes as in adding any other compo- 
nent. The result can be inserted as many 
times as you want. Macros not only sim- 
plify circuit creation, but they also make it 
easier to understand the drawing. 

Figure 3 shows the drawing of a simple 
RLC circuit that is driven by a pulsed 
voltage source. By doing a transient anal- 
ysis on the circuit, Microcap processes 
the drawing and comes up with a netlist 
similar to the one shown in Table 2. Mi- 
crocap shows you the parameters used for 
the analysis and lets you change them, if 
desired. Then Microcap does the circuit 




FIG. 2— THIS RESISTOR NETWORK is a "mac- 
ro" circuit that can be inserted into another cir- 
cuit as if it were a single component. 




FtG. 3— THIS SIMPLE RLC NETWORK is driven 
by a pulsed voltage source; the pulse param- 
eters can be defined independently. 



TABLE 2— RLC NET LIST 



No, 


Type 


4 


V(T) 


7 


Inductor 


10 


Capacitor 


17 


Resistor 



B 


C 


D 


Parameter 







1 


Pulse 


1 




2 


1 |xH 


2 







0.001 n.F 


2 







50 ohms 



■ 




FIG. 4— THE UPPER WAVEFORM shows the output of the pulse source in Fig. 3; the lower waveform 
shows the waveform at the right edge of the coil {node 2). 



math and graphically presents you with 
the results, as shown in Fig. 4. The top 
curve is the voltage waveform at node 1 
(the output of the squarewave generator), 
and the bottom curve is the waveform gen- 
erated at node 2. 

In addition to transient analysis, Mi- 
cracap can also do AC, DC, and Fourier 
analysis. Micrologic can do similar things 
with digital circuitry. Without going into 
detail, both the schematic (Fig. 5-a) and 
the timing diagrams (Fig. 5-b) are typical 
of what Micrologic can do for you. 



Circuit-design spreadsheet 

The real usefulness of Microcap and 
Micrologic is their ability to analyze the 
drawings they produce. There are more 
powerful graphics-only programs, but, as 
far as electronics is concerned, being able 
to simulate real- world circuit operation is 
much more important than generating 
pretty artwork. 

Spreadsheets let you manipulate finan- 
cial data and play "what if" games. Mi- 
crologic and Microcap let you examine 
the operation of a circuit without ever 



touching a single piece of silicon. 
However, it takes much time and many 
keystrokes to analyze a circuit, change a 
few things, and then analyze it again. 
More than that, there's just no way to do a 
side-by-side comparison of several ver- 
sions of a circuit. However, within the past 
year or so, software has become available 
that gives you the flexibility of a 
spreadsheet for doing that type of circuit 
analysis. 

For example, DADiSP {Data Acquisi- 
tion and Digital Signal Processing) is a 
piece of software from DSP Systems (1 
Kendall Square, Cambridge, MA 02139) 
that gives circuit designers the same 
power that Lotus 123 gives to accountants. 
It's a scientifically oriented spreadsheet 
whose cells display graphs rather than 
numbers. DADiSP has more than 150 dif- 
ferent scientific functions built in, so en- 
tering the formula for a particular 
waveform is relatively painless. 

Let's suppose that you've designed a 
circuit and have collected data by operat- 
ing the circuit with a range of different 
input signals, time constants, and so on. 
Once you've entered your data in a file, it 
can be loaded into one of the spreadsheet 
cells and the program will display the data 
in graphic form. See Fig, 6. DADiSP will 
let you perform a number of different 
analyses, as well as manipulate any of the 
graphs displayed on the worksheet. Avail- 
able functions range from simple signal 
arithmetic to complex calculations that 
use trig and calculus. 

One strength of the program is its abil- 
ity to refer to one window as a variable. 
For example, as shown in Fig. 7, you can 
see the result of a point-by-point multi- 
plication of two signals (which are dis- 
played in windows 1 and 2) by moving the 
cursor to a third window and entering the 
formula W2 ■ Wl . Then you can integrate 
the output of the third window, and dis- 
play it in a fourth. That sort of analysis and 




FIG. 5— MICROLOGIC, the sister program of Microcap, can also do digital circuit analysis. 




FIG. 6— A SPREADSHEET FOR ELECTRONICS DESIGNERS, DADISP converts a circuit's operating 
parameters into graphic form and displays it in one of 64 cells. The software allows you to perform a 
wide variety of analyses and to manipulate the graph displayed in any of the cells. Mathematical 
operations ranging from simple arithmetic to complex calculations can be performed on the data. 
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pg FIG. 7— THE DADiSP SPREADSHEET lets you relate cells and derive results by combining those cells 
in various ways. Windows 1 and 2 show two Independent signals; Window 3 shows their product; and 
Window 4 shows the integration of Window 3. 



editing can be done with any of the pro- 
gram's built-in functions and arguments. 

DADiSP is a 64-cell spreadsheet; the 
graphs contained in each cell can be inter- 
related. That means that changing the data 
in one cell will change the data in any 
related cells. Playing "what if" using 
those capabilities can enable you to fine- 
tune a complex analog circuit without 
physically changing a single component 
in the actual circuit. 

One of the program's neatest features is 
its ability to graph the measured points 
and then interpolate the plot. DADiSP lets 
you look solely at a plot of your data, or at 
a curve that represents the best fit. After 
the program fits a curve to your data, you 
can activate a cursor that moves along the 
the curve and shows you the interpolated 
coordinates. For example, if you've plot- 
ted voltage versus time, DADiSP will give 
you interpolated values of voltage as you 
sweep the cursor across the time scale. 

That type of interpolation can be a real 
time-saver when you do some kinds of 
analog circuit design. Imagine, for exam- 
ple, designing an oscillator or a filter cir- 
cuit and calculating the values for the RC 
components. Doing the math isn't diffi- 
cult, but attaining a specific frequency 
using standard- value parts can be exas- 
perating. A good deal of that type of brain 
damage can be eliminated with DADiSP 
by plotting a graph of the circuit's time- 
constant formula and then running the 
cursor along the result. As you move the 
cursor, the relevant RC values will show 
up at the bottom of the screen. 

Other useful features include the ability 
to expand and compress the displays and 
automatically take care of scaling. Those 
features are impoitant when you want to 
examine just a small part of a curve or 
look at an expanded time scale. 

DADiSP isn't for everyone. It's an ex- 
pensive piece of software, and it's only 
useful for some kinds of design and some 
kinds of designers. If you decide on com- 
ponent values by plugging things in and 
crossing your fingers, you won't get much 
use from the program. But for designers 
who do a lot of calculating and reading 
before ordering parts, DADiSP can be tre- 
mendously helpful, 

DADiSP is like any other sophisticated 
analytical tool: the more it's used, the 
more useful it becomes. If your circuit 
designs are heavily math intensive, the 
software may be well worth the invest- 
ment in time and money you'll have to 
make. The program goes a long way to- 
ward helping you visualize the effects of 
varying circuit parameters and making 
sense out of real -world data. 

Bose's Modeler 

The number-crunching and graphics 
capabilities of computers are slowly being 
put to use to solve problems in just about 
every area of electronic design. Paper- 



work and guesswork are being replaced 
by software and keystrokes. One field that 
is just starting to benefit from the use of 
the computer is acoustic design. Setting 
up a successful sound system in a large 
room has traditionally been the result of a 
combination of physical measurements, 
past experience, speaker dynamics, and a 
great deal of personal bias. 

Before any attempt can be made to de- 
cide on the installation for a particular 
room, an enormous amount of data must 
be collected. Room dimensions and con- 
struction details, architectural features, 
reflectivity, and speaker characteristics 
are only a few of the specifications that 
must be known before design work can 
begin. Even then the math is time-con- 
suming and must be re-done if any of the 
data changes. 

The Bose Corporation has recently in- 
troduced acoustic design software called 
Modeler that simplifies data entry and 
uses extensive graphics to display an 
acoustic model of the room. The designer 



uses the program's graphics front end to 
create a set of planes that define the room, 
and then he specifies the physical material 
of each of the planes. 

Next the computer builds a three-di- 
mensional model of the room, taking ac- 
count of the degree of sound absorbency 
and reflect ivity of all surfaces. The model 
is displayed on-screen; it can be rotated 
around any of the three axes and redrawn 
to show the view from any angle. Figure 
8-a shows a three-dimensional view of a 
room. You can see how the model was 
defined by building a series of planes. The 
location of any point in the room can be 
found because the plane dimensions and 
elevations were entered into the program 
while the room was being drawn on the 
screen. 

The locations of the speaker clusters 
are entered by putting the cursor at the 
desired point and indicating which way 
they point. Since we're dealing with a 
three-dimensional model, the speaker di- 
rection is specified by entering three fig- 
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FIG. 8— BOSE'S MODELER lets you do acoustic design on the screen of your computer. The three- 
dimensional model of a room shown in a is defined by building a series of planes. As shown in b, 
speaker direction is defined by pitch, roll, and yaw parameters. 



ures to represent pitch, roll, and yaw. See 
Fig. 8-b. The speaker's characteristics are 
contained in data files, so all that the de- 
signer must do is to tell the program what 
kind of speakers will be used. 

After the speaker data has been en- 
tered, the computer has everything it 
needs to calculate and display any of the 
standard acoustic parameters at any point 
in the room. Those parameters include 
both direct and reflected components, 
time delay, relative loudness, and so on. If 
a change is made in any of the architec- 
tural features or speaker characteristics, 
the program will recalculate the param- 
eters as necessary. 

Being able to spot-check the acoustic 
parameters at any point in a room is nice, 
but the sexiest feature of the Bose software 
is its ability to draw an acoustic map of the 
room. It does that by calculating the 
sound- pressure level at every point in the 
room; it then displays the results using 
varying shades of gray to represent dif- 
ferent acoustic levels. 

The resulting gray- scale map gives the 
designer a graphic representation of the 
sound level anywhere in the room. That 
lets him spot areas that need reinforce- 
ment or muting, all without installing any 
hardware. 

Modeler provides the acoustic designer 
with a diagnostic tool that is as powerful 
in its field as are the other software pack- 
ages we discussed earlier in theirs. In this 
case the computer has given the designer 
capabilities that were unheard of as few as 
five years ago. The result is greater ac- 
curacy, lower design cost, and increased 
productivity. 

Conclusions 

The growth of sophisticated hardware 
and software for the personal computer 
has been unbelievably rapid since the days 
of the Altair and the Imsai (the 
mid-1970's). It's a bit of a mind-bender to 
realize that some of the things routinely 
done on personal computers today 
weren't possible even on mainframes ten 
years ago. 

And there's no end in sight. Even those 
of us that only like to fool around on the 
weekend can use computerized tools on a 
PC to reduce the donkey work of elec- 
tronics design. 

The software we've discussed here is 
only the tip of the iceberg. Many more 
products are available and just about every 
area of electronics, from designing IC's to 
laying out printed-circuit boards, has ben- 
efited from the popularity of the personal 
computer. If you find yourself spending a 
great deal of time at the workbench, 
there's a good chance that your work can 
be made much easier by using a computer. 
And you don't need a mainframe to enjoy 
the benefits that sophisticated design cir- 
cuitry can produce. Besides, you can't 
play Pacman on a mainframe. R-E 



WLJdUB 



in 
n 





w 
o 

z 
O 

E 

v~ 
o 

tu 

_i 

6 

Q 
< 

a: 




ROBOT 



You needn't be satisfied with a robot 

that looks and acts tike alt the rest You can 

customize our robot to your heart's content — 

and share your designs with other readers! 



THE BIG ONE FINALLY CAME THIS AU- 

thor's way: a job providing both financial 
reward and a fascinating challenge for his 
company. Vesta Technology. The project: 
To design a robot, including a control 
computer, an arm, and additional sub- 
systems for motion control, navigation, 
and operator inpuf output. While design- 
ing the robot, we discovered much about 
the persona! robot industry. For one, it 
appears to be dominated by expensive 
robots with limited capabilities. We felt 
that a new approach could make a home 
robot more affordable and more exciting. 
Designing a robot requires expertise in 
a number of areas, including mechanics, 
electronics, and computer hardware and 
software. In ordeno augment Vesta's lim- 
ited abilities in the field of mechanical 
engineering, we enlisted Stock Drive 
Products to aid our development effort. 
Thai company is the major supplier of 
mechanical components to the industrial 
robotics market. Sec the Sources box for 
their address. 

The cost of a robot 

"Stop for a moment and consider why 
personal robots are so expensive. One rca- 



STEVEN E. SARNS 



son is that a considerable markup takes 
place at each point in the distribution 
chain. A manufacturer's purchasing de- 
partment must have a secure supply of 
parts, so it may be willing to pay higher 
prices to attain that security. The hob- 
byist, however, has the advantage of being 
able to buy from less-expensive sources of 
parts. He can, for example, take advan- 
tage of surplus nutlets, thereby eliminat- 
ing middlemen; the result is a substantial 
savings over manufacturers' prices. 

As for the controller, we designed a 
complete low-cost single-board computer 
that is highly compatible with the 
IBM-PC. Our approach emphasi7.es the 
use of flexible electronics that allow you 
to customize your robot with available 
mechanical parts. 

By providing the electronic-controi 
system and minimizing mechanical costs, 
we believe that building a personal robot 
can be both entertaining and affordable. 
In the upcoming series of articles, we will 
show you how you can adapt our designs 
to your problems. 

The main components of our system 
are the single-board development system, 
a control /sen sing board, and control soft- 
ware. Because the electronics systems are 
efficient and adaptable, you are free to 
interface them with whatever mechanical 
system meets your needs. The systems 



software that we have developed (and are 
stil! developing) is quite sophisticated, 
but the applications programming is left 
to you. 

The bottom line is that we are not offer- 
ing a kit for the type of ready-to-assemble 
robot that so many other companies offer: 
rather, we are suggesting that you can 
build the robot that you really want or 
need by integrating our control system 
with your mechanical design. 



Overview 

As we discuss the specifications of the 
R-K Robot, keep in mind that you can 
build your robot with other components, 
and in other configurations. 

Our robot is powered by two 12-volt 
lead -acid batteries; it has a top speed of 
five miles per hour. Although we used 
utility batteries, we could have used auto 
or motorcycle batteries. Circuitry that in- 
dicates when power is low is included on- 
board, as is a 1 17-voit AC battery charger. 

The robot's drive system consists of 
two independent !0. 5-inch pneumatic 
tires that are connected to two toothed belt 
drives and to two ^-horsepower DC tor- 
que motors. A caster mounted at the rear 
provides lateral stability and ease of 
movement. 

The robot is equipped with sensors for 
measuring temperature, light, and sound. 
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FIG, 1— fl-E'S PERSONAL ROBOT has a unique mechanical configuration. This artist's conception 
shows the overall structure of our prototype. The robot can be modified to suit just about any 
application. 



Micros witch collision detectors and sonar 
ranging, usable at distances as great as 20 
feet, are also provided. 

The robot lacks a traditional robot arm, 
Instead, it features a powerful gripperthat 
rides a vertical track at the front of the 
unit. The arm, as shown in Fig. 1, some- 
what resembles an industrial forklift. 
While some flexibility is sacrificed using 
that approach, some important advan- 
tages are gained. For one thing, the me- 
chanical design is greatly simplified. That 
means that greater lifting capacity could 
be provided without greatly increasing 
cost. The grippe r is capable of vertical 
travel from floor level to about table 
height. 

In addition, the robot has options for an 
IF link, a speech synthesizer, and even a 
speech- recognition system. 

The RPC 

The hardware that makes it all possible 
is the RPC (Pobotie Personal Computer), 
The heart of the RPC is a highly integrated 
Intel 80188 microprocessor: it signifi- 



cantly reduces costs by including — in the 
1C package — many support devices that 
are external to the 8088 (used in a true- 
blue IBM-PC). The entire computer oc- 
cupies a PC board that is less than eight 
inches on a side. 

The interface between the RPC and the 
I/O unit is an adaptation of the IBM-PC 
bus. Signals from that bus are available at 
a 60-conductor IDC connector. That bus 
allows prototype circuits to be built with- 
out using special prototype cards. 

Control boards 

The RPC controls three custom boards. 
Board 1 , shown in Fig. 2, contains most of 
the basic control circuits; with it and the 
RPC. the robot is capable of unsupervised 
operation. Board 1 controls the two torque 
(drive) motors. Each PWM (Pulse-Width 
Modulation) drive-motor controller can 
deliver as much as 500 watts per wheel. A 
feedback encoder allows the RPC to keep 
track of speed and position. Torque load is 
also monitored. 

Other Board-1 functions include grip- 



per-motor control, and control of the so- 
nar ranging system. Based on the Texas 
Instruments and Polaroid sonar systems, 
the ranging system can be used for colli- 
sion avoidance, navigation, and security. 
Board 1 also contains several mis- 
cellaneous systems, including the battery 
charger, the DC-DC converter, and a 
beeper alarm. The environmental sensing 
systems (temperature, light, and sound 
detectors) are also on Board 1. Last, the 
collision detector outputs are processed 
on that board. 

The robot differs from many projects 
presented in Radio-Electronics in that it 
is an evolving project. Many of its circuits 
are still in the design or testing phase. Asa 
result, some of the final details may differ 
from those presented here. The other two 
control boards fall into the still -being-de- 
signed category. As of now. Board 2 will 
contain the speech synthesis and recogni- 
tion hardware, and that Board 3 will 
house the RF data link. 

Software 

Complementing the hardware is a flexi- 
ble programming environment that allows 
the programmer to choose his favorite and 
most productive language. The RPC may 
be programmed in two different ways. 

One approach involves use of either of 
the onboard languages: BASIC and 
FORTH. Each language is a combination 
operating system, development system, 
and high-level language. Each includes 
debugging support, inherent ROMability, 
and access to mass storage, and each sup- 
ports interrupt programming, integrated 
procedures, and multitasking. An on- 
board EPROM programmer allows soft- 
ware to be written, tested, and burned into 
EPROM for dedicated use. 

The other approach makes use of the 
RPC's IBM-PC compatibility. The RPC 
boots most operating systems designed 
for the PC, thereby allowing the program- 
mer to choose his favorite language. As- 
sembler, Fortran. Pascal, C, BASIC, 
Compiled BASIC, and many others are 
all available. Programs in those languages 
can also be burned into ROM, if the com- 
piler used generates ROMable code. Pro- 
gram code can also remain stored in 
battery backed-up static RAM for power- 
on execution. In addition, programs and 
data can also be stored on floppy disks. 
The RPC can accommodate any mixture 
of as many as four 3.5- and 5.25-inch 
floppy-disk drives, 

RCL 

Although the robot's software is not yet 
as extensive as we would like, modules 
have been written to test each of the 
robot's capabilities. The next step is an 
extremely sophisticated Pobotic Control 
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Can you imagine what a robot we could 
build with a staff of 250,000 (the entire 
readership of Radio-Electronics)? One 
key to (he success of the R-E Robot is I he 
collective development capability of that 
readership. In an effort to encourage the 
exchange of programs, sources of parts, 
hardware enhancements, and any other 
items of general interest. Radio-Elec- 
tronics, Stock Drive Products, and Vesta 
Technology are each offering special sup- 
port. 

Radio-Electronics will open a special 
section of its new remote bulletin board 
system (RE- BBS) to builders of the R-E 
robot, You can reach the bulletin board by 
calling 516-293-2283. 

Stock Drive Products (55 S. Denton 
Ave-, New Hyde Park. NY 11040 516-328- 
0200) has agreed to supply a kit of parts 
for the drive sub -system, including two 10- 
inch pulleys and two 2-inch pulleys. Part 
number 2Z6-RL11862 is available for 
$32.00. 

To simplify the mechanical aspects of 
building a robot, Vesta will sell, for a lim- 
ited time, an aluminum chassis (resem- 
bling the one in Fig. 1) at cost, 
approximately $45. The fully-populated 
RPC will be available for $294, including 
16K of RAM and the FORTH operating 
system. The Board-1 PC board is avail- 
able as a bare board tor $41, or fully as- 
sembled (or $289. All source code for 
testing the robot and implementing RCL is 
available on a 5.25-inch disk for $2.00. All 
Vesta products are covered by a 15-day 
return policy. MasterCard or Visa accept- 
ed ; no pu rchase orders or te rms avail abl e. 
Please add $8.00 for shipping and han- 
dling for the computer board, Vesta Tech- 
nology, Inc., 7100 W. 44th Avenue, Suite 
101, Wheatridge. CO 80033, 303- 
422-8088. 

Additional sources for various parts and 
sub-systems will be listed in future install- 
ments of this article. R-E 

Language (RCL). The inclusion of RCL 
on-board is possible only because of the 
power of the RPC. 

The onboard RCL puts our robot a step 
ahead of almost all other home robots. 
Most robots are controlled with obscure 
software commands. A typical motion 
function could be programmed as follows; 
OUT (1,1);REM Turn on drive motors 
DELAY 1000:REM For one second 
OUT (1,0):REM Then turn off motors 
RCL allows the operator to program the 
same function as: 
10 FEET FORWARD 
Choosing a language in which to im- 
plement RCL was not an easy task. Be- 
cause RCL was to be interpreted, we had 
to implement it in a language that ex- 
ecutes quickly. To ease development and 
to allow people to customize RCL for 
their own purposes, it had to be written in 
a high-level language. We also wanted to 
minimize the cost of the hardware re- 
quired for developing the RCL interpreter. 













TABLE 1— 
SPECIFICATIONS COMPARISON 






RB-5X Robot 


HERO 2000 


R-E Robot 


Dimensions 


13" diameter x 23" 
high 


16.5" wide X 22.5" 
long x 32.4" high 


19" long x 18" wide 
x 20" high 


Weight 


24 pounds with arm 


78 pounds with arm 


55 pounds with arm 


Speed 


.23 mph 


1 mph 


5 mph 


Arm 


4 axes and gripper 


4 axes and gripper 


1 axis and gripper 




12 oz payload 


16 oz payload 


10 pound payload 




1 "/second 


6"' second 
tactile feedback 


8™.'second 


■ 
Language 


Tiny BASIC 


Interpreted BASIC 
with specialized 
robotic commands 


Mutlitasking FORTH 
with user alteraable 
Robot Control 
Language (RCL) 
overlay 


Subsystems 


Two RS-232 ports 


Two RS-232 ports 


Two RS-232 ports 




8 I/O lines 


Cassette I/O 


Disk drives (4) 




Sonar system 


Sonar system 


Sonar system 




8 perimeter bumper 
panels 


Environmental 
sensing 


Environmental 
sensing 




Speech synthesis 


Speech synthesis 


Speech synthesis 






Motor speed control 
Real-time clock 


Motor speed control 
Real-time clock 






Keyboard/LCD 


Collection sensor 


Sleep Mode 


No 


Up to 6 days 


Months 


Battery 


6VDC 
90 WH 
Sealed 


12VDC 
288 WH 
Sealed 


2 x 12VDC 
480 WH 


Operator 


Terminal 


Teach pendant 


Terminal 


Interface 




Keyboard with 
special function 
keys and keypad 
LCD on robot 


Direct or remote 
connection 


Remote Control 


None 


RF link, 100' range 
built in to teach 
pendant 


RF link attaches to 
user supplied RF 
transceivers 


Microprocessor 


8073, 4MHz 


8088, 5MHz 


80188, 8MHz 


Mass Storage 


2KROM 


Cassette tape, disk 
optional in future 


Disk, optional 


Memory 


8K/16K RAM 
2KROM 


24K/576K RAM 
64K ROM 


16K768K 
48K ROM 


Bus 


None 


Proprietary 12 slot 
back plane, based 
on S-100 


Modified IBM "PC" 
bus using flex cable 
and simple 
"ROBUS" 
expansion bus 


Wheels 


2" casters 
4" solid wheels 


3" casters 
6" solid wheels 


5" casters 
10.5" pneumatic 
tires. 


Cost 
(Basic unit) 


$2,500 
assembled 


$2,500 
kit 


$850 
components 



After considering BASIC, C, FORTH, 
and Pascal, we decided that FORTH met 
our requirements best. It runs much faster 
than interpreted BASIC, but it allows in- 
teractive program development, testing, 
and debugging. In addition, that language 
promotes the writing of modular, struc- 



lured programs (as do Pascal and C), but ii 
does not require a disk-based develop- 
ment system. 

Another benefit is that FORTH is exten- 
sible, which means that the code we write 
becomes a part of FORTH. Because most 
continued on page 94 
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TV SIGNAL 
DESCRAMBLING 




This month we put our theories to work 
and build a functional descrambler. 




WILLIAM SHEETS and RUDOLF F. GRAF 



Part 6 



DURING THE PAST FEW 

months we've been 
looking at some of the principles behind 
television-signal encoding and decoding. 
Now it's time to put some of what we've 
learned to work. Beginning this month, 
we will look at three practical de- 
scrambler circuits that will decode sine- 
wave-, gated-sync-pulse-, and outband- 
sync-encoded signals. Complete sche- 
matics, parts lists, and PC patterns will be 
provided; in addition, a kit of parts will be 
available. 

But before we begin , take heed of this 
warning: 

The decoding circuits that will be 
presented are for educational or experi- 
mental purposes only. It may be illegal 
to use the circuits to decode encrypted 
signals before obtaining prior permis- 
sion from the programming supplier. It 
is up to the user to determine the condi- 
tions for legal use of these circuits and 
to obtain any permission required. 

Sinewave scrambling 

As discussed in the June 1986 issue of 
Radio-Electronics, in sinewave scram- 
bling a 15 .75-kHz sinewave is added to the 
video signal. If the sinewave is syn- 
chronized to the video signal, the sine- 
wave's negative peaks occur during the 
video sync's positive peaks. The result is 
that the peak level of the sync is sup- 
pressed below that of the video. See Fig. 



1 . That suppression confuses the sync sep- 
arator circuit in a television receiver and 
stops it from functioning properly. The 
picture that results is unwatchable: There 
is a dark vertical band and the video is 
color-distorted. 

The audio may or may not be 
scrambled. Actually, it's not really 
scrambled; instead, it's stripped away 
from the main audio channel and placed 
on a hidden subcarrier. In sinewave 
scrambling, that subcarrier usually is lo- 
cated at 62.5 kHz. 

Sinewave descrambling 

Unscrambling a sinewave-encoded sig- 
nal is relatively simple. It involves mixing 
the scrambled signal with a sinewave of 
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FIG. 1— A SINEWAVE-ENCODED VIDEO SIG- 
NAL. The peak sync is suppressed below the 
level of the video, confusing the TV set's sync- 
separator circuitry. 



the same amplitude and frequency as the 
scrambling sinewave, but shifted 180 de- 
grees. The result is that the scrambling 
sinewave is canceled, leaving a standard 
video signal. A block diagram of an ap- 
propriate descrambler is shown in Fig. 2. 

Leaving theory behind, let's look at a 
practical sinewave descrambler circuit. 
The bulk of the circuit is shown in Fig. 3. 
The input and output circuitry is shown in 
Fig. 4; that circuitry is mounted within a 
shielded "interface" box. We'll speak 
more about the box and why it is used 
when we look at how to install and align 
the decoder. 

The first thing a sinewave descrambler 
must do is to extract the 15.75 kHz sine- 
wave from the incoming signal. That can 
be done by filtering it directly from the 
video envelope after detection. 

An IF and video-detector system is 
formed by Ql, 1C1, and their associated 
circuitry. The output of the TV set's tuner 
is picked off and fed to that stage via the 
input/output circuitry. Resistor R I is used 
to set the gain of the IF stage while CI is a 
DC-blocking capacitor. Resistor Rl 
should be set so that the input to Ql is on 
the order of ! millivolt. That signal level is 
provided by most cable systems, but with 
the value shown for Rl. the circuit can 
accommodate signal levels from 300 u,V 
to 5 mV. 

Transistor Ql is configured as a single- 
tuned bandpass amplifier with a gain of 
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FIG. 2— THE STEPS REQUIRED TO DESCRAMBLE a si newave-e needed signal are shown here. For 
more on the theory of sinewave scrambling and desc rambling, seethe June and August 1986 issues of 
Radio-Electronics. 



about 15-20 dB. It is biased so that the 
collector current is about 3 mA. A band- 
pass network and matching transformer is 
formed by the circuit of LI , C3, and C4. 
The output of that circuit, at the junction 
of C3 and C4, is fed to pin 7 of 1C1 , the 
video detector. That 1C is tuned by the L2-. 
C6 circuit to accept either a Channel 3 or a 
Channel 4 input. 
A 200- mV composite -video signal ap- 



pears at the output of IC1 , pin 4, and is fed 
to a narrowband active filter formed by 
IC2-a, R9, RIO, CS, and C9. That filter 
extracts the 15.75-kHz decoding sine- 
wave. The sinewave appears at the output 
of IC2-a, pin 1. That sinewave is shifted 
180° by a sinewave- phasing network con- 
nected to the non-inverting input, pin 3, 
of IC2-a. That network consists of R12, 
R13, and CIO. The passband of the filter 



can be adjusted using RIO. However, alter- 
ing the setting of RIO will not alter the 
bandwidth of the filter, as that potentiom- 
eter also adjusts the Q of the filter. The 
nominal gain of the active filter is 20 dB. 
That gain can be altered by adjusting R 14. 
The output of the filter is coupled via 
C12 to a bias network consisting of R15 
and R16. That network is used to set the 
DC level on Dl, an MPN3404 PIN diode 
located within the interface box; see Fig. 
4. That diode acts as a voltage-variable 
resistor. A positive-going voltage will 
cause the impedance of the diode to de- 
crease; a negative-going voltage will 
cause the impedance of the diode to in- 
crease. An isolation network made up of 
L3 and RI7 keeps the input RF isolated 
from the output sinewave. Capacitors C15 
and C14 pass the RF signal but block the 
output sinewave. Therefore, to the RF in- 
put, Dl appears to be effectively across 
the input (from tuner) and output (to TV 
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FIG. a— A COMPLETE SINEWAVE DESCRAMBLER. Easy to build, and relatively easy to align, this 
circuit complete! y removes the 15.75-kHz scrambling sinewave. 
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FIG. 4— THE INPUT/OUTPUT CIRCUITRY Is 
mounted in a separate, shielded enclosure. That 
allows (or greater flexibility in installing the cir- 
cuit in a TV-set. 
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network located between pins 9 and 10. 
The inductor, L2, should be tuned for 
maximum signal at pin 12. While 62.5 
kHz is the most common audio subcarrier 
frequency, with the values shown virtually 
all other possible subcarrier frequencies 
can be tuned by adjusting L2. 

The pin-12 output is filtered to extract 
the audio subcarrier and that signal is fed 
to the input (pin 2) of IC4, an NE565 
PLL. The VCO control voltage appears at 
pin 7. Assuming that the PLL is in a 
locked condition, that voltage will corre- 
spond to the program audio. For more 
detailed information on PLL operation, 
see Part 4 of this series in the September 
1986 issue of Radio-Electronics. 
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FIG. 5— USE THIS PARTS-PLACEMENT DIAGRAM when building the descrambter. The board may be 
etched using the pattern found in PC Service or ordered from the supplier listed In the Parts List. 



IF) terminals and acting as a lossy shunt. 
By biasing the diode correctly, the de- 
scrambling sinewave can be mixed with 
the scrambled video, cancelling the 
scrambling sinewave. The result is a de- 
scrambled video signal that is fed back to 
the TV IF stage via capacitor C14. 

Descrambling audio 

In sinewave scrambling, the program- 
mer also has the option of encrypting the 
audio. For systems where the audio is 
scrambled, IC3, IC4, IC5, and their asso- 
ciated circuitry are used to recover the 
audio. If it is not needed, that part of the 
circuit may be omitted. 

Part of the video signal at the output of 
ICI is picked off and fed to !C3, an 
MC1358 TV-sound IF amplifier via a 
high-pass filter made up of C7, R7, and 
R18. That versatile 1C provides 4.5-MHz 
detection, amplification, and limiting. 
The detector stage is tuned by the LC 



The pin-7 signal is then filtered and 
coupled to an audio amplifier built around 
fC5. The output of the amplifier is fed to 
an external 8-ohm speaker. Volume is 
controlled via R31 . A stabilizing network 
for the LM386, consisting of R32 and 
C33, is included to prevent the possibility 
of undesired high-frequency oscillation. 

Building a descrambler 

Most of the circuitry is mounted on a 
single PC board. The foil pattern for that 
board is found in PC Service. The parts- 
placement diagram is shown in Fig. 5 and 
a photograph is shown in Fig. 6. 

Oiher than R3 1 , the volume control, the 
only components not located on the board 
are those that make up the interface circuit 
of Rg. 4. Those parts should be mounted 
in a small shielded (metal) box. The cir- 
cuit is simple and its placement within the 
box is not critical. Strictly speaking, the 
interface circuitry could have been located 



PARTS LIST 

All resistors to watt, 10% unless noted 
R1, R1 0—1 000 ohms, trimmer potentiom- 
eter 
R2. R8, R22, R24, R25— 4700 ohms 
R3, R19-^70ohms 
R4, R7— 100 ohms 
R5, R19, R33— 47 ohms 
R6— 3300 ohms 

R9, R12, R13, R20, R23— 10,000 ohms 
R11— 220,000 ohms 
R14, R16— 5000 ohms, trimmer potenti- 
ometer 
R15, R21— 2200 ohms 
R17, R27, R28, R29. R30— 1000 ohms 
R26— 25,000 ohms, trimmer potentiome- 
ter 
R31 — 10,000 ohms, potentiometer, audio 

taper 
R32— 10 ohms 
R33— 1,000 ohms 
Capacitors 
C1, C2, C5, C7, C13-C15, C21-C23, C26, 

C36— 470 pF, ceramic disc 
C3— 15 pF, NPO or silver mica 
C4 — 47 pF, NPO or silver mica 
C6— 56 pF, NPO or silver mica 
C8, C9— 0.001 jjlF, Mylar 
C10-C12— 1 u-F, 20 volts, electrolytic 
C16, C24, C27-C29, C35— 0.01 p,F, ce- 
ramic disc 
C17, C30, C33— 0.1 n,F, Mylar 
C18— 68 pF, NPO or silver mica 
C19— 12 pF, NPO or silver mica 
C20— 220 pF, NPO or silver mica 
C25, C31— 10 plF, 20 volts, electrolytic 
C32— 470 (J.F, 20 volts, electrolytic 
C34 — 470 pF, NPO or silver mica 
Semiconductors 
IC1— MC1330 video detector 
IC2— LM1458 dual op-amp 
IC3— MC1358 TV sound IF amplifier 
IC4— NE565 PLL 
IC5 — LM386 audio amplifier 
Q1— 2N3563 NPN transistor 
D1— MPN3404 PIN diode 
D2— 1N4002 rectifier diode 
Other components 
L1 — 0.3-0.5 m-H, see text 
L2— 0.2-0.3 nH, see text 
L3 — 5.6 ji.H choke 
L4 — 10-33 u.H (North Country Radio 

LX10-33 or equivalent), see text 
J1-J3 — phono jacks 
SPKR1— 8-ohm speaker 
Mlscellaneous:PC board, metal box tor 
interface circuit, cabinet (optional), wire, 
solder, shielded cable, etc. 
The following are available from North 
Country Radio, P.O. Box 53, Wykagyl 
Station, New Roehelle, NY T0804: Com- 
plete sinewave decoder kit, including 
PC board (metal box for interface cir- 
cuit not included), item SW-1, $52.95 
plus $2.50 shipping and handling; 
Pulse decoder kit, including PC board, 
item PD-1, $49.95 plus $2.50 shipping 
and handling; Outband decoder kit, in- 
cluding PC board, item 08-1. $34.95 
plus $2.50 shipping and handling. All 
three kits may be purchased for 
$129.95 plus $3.50 shipping and han- 
dling. The LX10-33 coil (L4 of the sine- 
wave descrambler) is available for 
$4.00. NY state residents please in- 
clude sales tax. 
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on the main board; but separating it from 
the main board allows for much more flex- 
ibility. 

With our scheme, you can mount the 
interface box within the TV cabinet, 
physically close to the tuner and IF sec- 
tions, but leave the remainder of the cir- 
cuit outside for easier adjustments. Input 
and output signals are routed between the 
box and the board using shielded cables. 
With other schemes, either the whole cir- 
cuit is mounted within the TV cabinet, 
making access difficult, or long signal 
runs are required, inevitably causing sig- 
nal degradation. 

Coils LI and L2 are hand- wound. Coil 
LI consists of 10 turns of number 22 
enameled wire wound on an 8-32 screw. 
Coil L2 consists of 6 to 7 turns of number 
22 enameled wire wound on an 8-32 
screw. Once those coils are wound, re- 
move the screws and replace them with 
ferrile slugs. You can salvage those slugs 
from an old TV set (from a coil in the IF 
circuit) or the front end of an old FM 
radio. Coil L4 is a custom part. It is desig- 
nated as LX10-33 and is available only 
from the source given in the Parts List. 

Aligning the circuit 

It may be illegal to use or even align the 
circuit with the signal from an over-the-air 
or cable pay-TV programmer without ob- 
taining prior permission. Do not use the 
circuit in that manner without first ob- 
taining such permission. 

In the meantime, it is possible to align 
the circuit "off-the-air." Doing that can 
give you greater insight into the way that 
signal descrambling works. Let's see 
what equipment is needed to perform 
such off-the-air alignment before looking 
at the procedure itself. 

The circuit should be powered using a 
well-regulated, filtered + 12-voIt DC sup- 
ply. Any excess ripple can interfere with 
circuit operation to the point where align- 
ment is not possible. 

You will also need an oscilloscope. It 
should have a bandwidth of at least 5 MHz 
and preferably 15 MHz, and a sensitivity 
of at least 100-mV/div. The scope should 
be equipped with a low-capacitance (less 
than 10 pF) probe. 

You will need some way to simulate the 
15.75-kHz scrambling sinewave. That can 
be done using an AF generator. Your VCR 
will suffice as a source of norma! (de- 
scrambled) video. If one is available, a 
signal generator capable of outputting fre- 
quencies to about 70 MHz would be help- 
ful, but it is not absolutely required and 
you can get away without one. 

Connect Jl to J2 using a short length of 
shielded cable. Then connect power and 
apply a video signal to the signal-input 
jack (J3). Nothing should run hot. If it 
does, measure the resistance between the 
power supply and ground rails. If it is less 
than 100 ohms, you likely have a short 




1C4 L4 

FIG.6— THE COMPLETED SINEWAVE DESCR AMBLER BOARD contains everything except the volume 
control and the circuitry shown in Fig. 4. 



somewhere. Correct any problems before 
proceeding. 

Next, connect the oscilloscope probe to 
pin 4 of IC1 . Adjust the settings of LI and 
L2 for a maximum video signal display on 
the scope. Then adjust Rl for a video 
signal of about 250-mV p-p. 

Move the scope probe to pin 12 of IC3. 
Adjust L4 for maximum audio signal as 
displayed on the scope. 

Disconnect the video source. Set the 
signal generator to output either a 61.25- 
MHz (Channel 3) or 67.25-MHz (Chan- 
nel 4) signal. Modulate that signal (30% 
modulation) with a 15.75-kHz, 1 millivolt 
p-p signal from the AF generator, and 
apply it to J3. Connect the scope probe to 
pin 1 of IC2-a and adjust R10 for max- 
imum sinewave display. 

If you do not have a signal generator, 
place a 1 -megohm resistor in series with 
the AF generator and set the generator to 
output a 15.75-kHz, 1-volt p-p sinewave. 
Inject the signal at the junction of R9 and 
R10. Connect the oscilloscope probe to 
pin I of IC2-a and peak R10 for a max- 
imum display. 

Remove the sinewave signal. Replace 
the series 1 -megohm resistor with a 0.01 
u,F capacitor and couple the signal gener- 
ator's output to the junction of C24 and 
R24. Set the generator's output to a 61,5- 
kHz, 300-mV p-p signal. Connect the 
scope to pin 7 of IC4. Adjust R27 so that 
phase lock occurs. You'll know that you 
have phase lock when you obtain a rock- 
steady DC display on the scope. Once you 
have phase lock, try varying the output 
frequency of the AF generator. The volt- 
age at pin 7 should track those changes 
over a range of a few kHz. 



That completes the essential checkout 
procedures. If you have a signal generator, 
there is one final test you can perform. 
Once again, modulate a 61.25- or 67.25- 
MHz signal with a 15.75-kHz sinewave 
from an AF generator. Apply the resulting 
signal to J3. 

Connect a TV receiver to J4, the signal 
output jack. Normally, applying just the 
video carrier to the set will cause a uni- 
form white raster. However, the sinewave 
should cause a rippling effect. If the cir- 
cuit is working properly, you should be 
able to eliminate that ripple by adjusting 
R16, R10, and R14. If you can, it proves 
that the circuitry is capable of suppressing 
the scrambling sinewave. 

That completes alignment. If you ob- 
tain permission to use the circuit with an 
over-the-air or cable signal, you will like- 
ly need to tweak up performance when the 
circuit is installed. However, those adjust- 
ments should be minor. 

Installing the circuit is relatively sim- 
ple. However working inside a TV can 
be very dangerous unless you arc sure 
what you are doing. We urge you to be 
cautious. Basically, the sinewave decoder 
interface box is installed between the 
TV's tuner and it's IF section. Coaxial 
cable should be used, and you should 
provide a bypass switch to take the de- 
coder out of the circuit. You may prefer to 
use a separate tuner as decoder's front 
end. Then the only connection required is 
to the TV's IF. Either way will work, but us- 
ing a separate tuner may be more desirable. 

Next time, we will look at gated-syne 
and outband-sync descrambling circuits 
that you can build yourself and experi- 
ment with. R-E 
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Closed-Caption Decoder 



J. DANIEL GIFFORD 



Last month we looked at the theory and the circuitry behind the 
closed-caption decoder. Now let's build one. 



Part 2 



WHEN WE FINISHED UP 

last time, we discussed 
the basics of how closed captioning 
works, and we presented the complete 
schematic diagrams of our closed-caption 
decoder. Now you can warm up your sol- 
dering iron — we're ready to build the cir- 
cuit. 

Construction 

Building the decoder is fairly easy be- 
cause it has only a single 1C, and because 
all components, except the switches and 
power jack Jl, mount on the PC board. 

The NCI telecaption module, the heart 
of the decoder, mounts in the bottom of 
the case, and the PC board mounts in the 
top. The close quarters in the case require 
that all components on the PC board be 
low-profile types with heights less than 
one inch. The only problem component is 
the 7805 regulator, which requires a rela- 
tively large heatsink. We solved the prob- 
lem by installing a vertical-mount 
heatsink horizontally. 

To begin construction, first inspect the 
PC board (whether you make your own or 
buy the kit) for plugged holes and broken 
or shorted traces. Fix any and all faults 
before proceeding. 

Following the component-placement 
diagram in Fig. 7, install the three jum- 
pers using 22-gauge bus wire. Keep the 
jumpers tight and flat against the surface 
of the board to prevent shorts. Next, insert 
26 PC pins into the holes in the board 
where wires will connect: 15 along the 
right edge of the board (where the NCI 
module will connect), two for JI, two for 
S2, and seven for SI. Turn the board over 



carefully and rest it on the pins while you 
solder them in place. 

Next install the 59 fixed-value re- 
sistors. The holes for all the resistors are 
spaced so that the leads of each resistor 
can be bent right at the body. To ease 
troubleshooting, mount the resistors so 
that the color codes point the same way. 

Install the capacitors, taking care to 
orient the polarized electrolytic and tan- 
talum types correctly. Keep all the capaci- 
tors as close to the board as possible, 
bending their leads if necessary to match 
the hole spacing. 

Install the diodes next, taking care both 
to orient them correctly and not to mistake 
the different types. In particular, be cer- 
tain that the 6. 2- volt Zener is inserted in 
the D3 position, and thai the 8.2-volt 
Zener goes in the Dll spot. Use care in 
bending the leads of the diodes, par- 
ticularly the glass types. 

Now install the transistors. To avoid 
mixing up the two types, first insert and 
solder the five PNP devices (Q3, Q5, 
Q10, QJ3, and QI4). Then insert the nine 
NPN transistors in the remaining posi- 
tions, and solder them in place. Keep the 
transistors close to the board — their cases 
should be no more than Va inch from its 
surface. 

Press the four RCA jacks (J2, J4, J5, 
and J 6) into the board and bend their tabs 
over to hold them in place. Check that 
they are all firmly and squarely seated, 
then solder them in place, using a fair 
amount of solder to obtain firm joints. 

Insert the two trimmer resistors, R50 
and R55, into the board and solder them 
in place. Be certain that they are well 



mounted, so that repeated adjustments 
will not work them loose. 

Press the RF modulator into the board 
and twist its lugs to hold it in place. Solder 
the lugs to the foil, using plenty of solder 
to make a secure joint. Not only do the 
lugs hold the relatively heavy modulator 
in place, but they are used as jumpers to 
extend the ground plane to two points near 
the center of the board. Poor mounting 
will cause problems. Insert the modu- 
lator's four leads into their holes, noting 
that they angle back from the edge of the 
board slightly. Pull the leads tight, then 
solder them. 

Now install the 7805 regulator and its 
heatsink. The heatsink supplied with the 
kit has two pins extending from one end to 
facilitate vertical mounting. Since the 
heatsink will be mounted horizontally, re- 
move the pins with a pair of pliers. 

Insert the 7805 regulator into the board 
with its metal tab toward CI, and then 
bend it so that the hole in its tab lines up 
with the hole in the board. DO NOT sol- 
der its leads yet. 

Pass the heatsink's mounting screw 
through the PC board and through several 
metal washers to hold the regulator 
slightly above the board. Apply a layer of 
heatsink compound to the back of the 
7805 and attach the heatsink, tightening 
the screw firmly. Solder the regulator's 
leads now, O 

The last step in building the PC board is o 
to mount power-on indicator LED2. It g 
must extend from the edge of the PC board ^ 
to meet its mounting hole in the front 3] 
panel. The easiest way to determine its S 
mounting position is to temporarily fit the §> 
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FIG. 7— MOST COMPONENTS EXCEPT THE SWITCHES AND Jl mount on the PC board. Use PC-board 
pins to connect the off-board components. 
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FIG. 8— THE PC BOARD MOUNTS IN THE BOTTOM of the case and the NCI decoder module mounts in 
the top. Make sure that the three jumper cables connecting the PC board and the module are oriented 
correctly. 



PC-hoard and the front panel into the 
case. After the LED's leads are bent to fit, 
remove the board and solder the LED in 
place. Note that the lead next to the flat 
edge of the LED's case goes to the hole 
nearest the comer- 



After all components have been 
mounted, inspect your work for in- 
complete joints and solder bridges, and 
correct any problems. Clean flux from the 
bottom of the board, and then spray it with 
an acrylic dielectric spray. Doing so will 



help the decoder to remain trouble-free in 
changing humidity conditions. 

Interconnections 

The connectors that couple our board to 
the NCI module are an unusual type with 
0.1" spacing between adjacent pins. They 
are insulation-displacement types, so you 
need only press a strand of ribbon cable 
into each contact. We use three con- 
nectors of different sizes: four-, five-, and 
six-contact points. Each interconnecting 
cable has a connector only at the end that 
attaches to the NCI module; the other end 
is soldered to the PC board. 

Cut three pieces of ribbon cable about 
six or seven inches long, one each with 
four, five, and six conductors, and sepa- 
rate the conductors about one inch at each 
end. Insert the unstripped wires into the 
"bays" of the appropriate connector and, 
holding them in place, pull the cable 
down across the terminals, but don't ap- 
ply too much pressure. With the cable 
seated, use a small flat-blade screwdriver 
to push each wire into the notch of its 
terminal. 

Strip about '/j-inch of insulation from 
the other end of each conductor of all 
three ribbon cables. Twist the strands to- 
gether, and then solder the wires to the 
PC-board pins. Make sure that you solder 
those wires so that the connectors at the 
other end will be able to fit in the NCI 
module. Figure 8 shows how they should 
seat. The six-conductor cable should be 
split for an ineh or so at the PC end be- 
tween its second and third conductors in 
order to clear C15 . Or you could push C15 
so that it lies flat on the board. Don't 
break its ceramic coating or short any of 
the other connnecting pins. After all of the 
wires are soldered in place, inspect your 
work and correct any errors . 

Attach J I and S2 to the rear panel, and 
insert the panel into the top half of the 
case. Install the PC board and secure it 
with four self-tapping screws. Make sure 
that the jacks line up with the holes in the 
panel. 

Connect wires between Jl's pins and 
the appropriate pins on the PC board. 
Then connect S2 to the channel-select 
pins, using segments of ribbon cable or 
other 20- to 24-gauge hookup wire. Keep 
the wires short and neat, but leave a small 
amount of slack to allow removal of the 
board or the panel. 

Remove the ant i- rotation lug from ro- 
tary switch S2 and mount the switch to the 
front panel, tightening its nut linger-tight. 
Fit the knob to the shaft and adjust the 
switch's position so that the knob's in- 
dicator lines up with the panel markings. 
Carefully remove the knob and tighten the 
nut. Then re-install the knob and make 
sure that the indicator still lines up. 

Use bus wire to connect the five com- 
mon terminals of SI -a together. Clip the 
terminals off just above the wire, and re- 
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PARTS LIST 


All resistors are '/i-watt, 5% unless oth- 


C12 — 2.2 u.F, 16 volts, electrolytic 


erwise noted. 


C14 — 150 pF, ceramic disk 


R1, R22, R23, R52, R53, R56, R60— 1000 


C16 — 100 pF, ceramic disk 


ohms 


C17 — 0.001 m-F, ceramic disk 


R2— 15,000 ohms 


C18 — 220 pF, ceramic disk 


R3— 270,000 ohms 


C20, C22— 100 u.F, 16 volts, electrolytic 


R4 — 100, 000 ohms 


C23— 470 m-F, 16 volts, electrolytic 


R5— 22,000 ohms 


Semiconductors 


R6— 390 ohms 


IC1— LM7805T. 5-volt regulator 


R7, R40— 4700 ohms 


D1— 1N4001, rectifier 


R8, R58— 180 ohms 


D2 — not used 


R9, R20, R21— 560 ohms 


D3— 1N4735 6.2- volt. 1-watt Zener diode 


R10-R12, R17, R28— 47,000 ohms 


O4-10, D12, D13—1N91 4 switching diode 


R13-R15, R34— 470 ohms 


D11— 1N4738 8.2-volt, 1-watt Zener diode 


R16, R61— 75 Ohms 


LED1 — standard red 


R1 8— 16,000 ohms 


Q1, Q2. Q4, Q6-Q9, Q11.Q12— 2N2222A 


R19, R24— 680 ohms 


NPN 


R25, R47, R48. R57— 220 ohms 


Q3. Q5. Q10, Q13, Q14— 2N3906 PNP 


R26— 180,000 ohms 


Other components 


R27 — 68,000 ohms 


J1— Vfe-inch miniature phone jack 


R29. R32, R38— 2200 ohms 


J2-J6— RCA phono jack 


R30— 1500 Ohms 


S1 — 2P6T miniature rotary switch 


R31, R37, R44— 3300 ohms 


S2— SPST miniature slide switch 


R33. R43, R49— 330 ohms 


Miscellaneous: Astec UM1285-8 video 


R35— 2700 ohms 


modulator, NCI Telecaption Decoder 


R36— 3900 ohms 


Module, PC board, 12-volt 500-ma wall- 


R39. R59— 10,000 ohms 


mount transformer, case, panels, wire, 


R41, R45— 12,000 Ohms 


solder, etc. 


R42— 1800 Ohms 


Note: A kit (no. K-6314) including PC 


R46, R54, R62— 6800 ohms 


board, case, and all parts except RF 


R50, R55— 1000 ohms, PC-mount, trim- 


modulator and power transformer is 


mer potentiometer 


available for $139 plus $7.55 shipping 


R51— 100 ohms 


and handling from Dick Smith Elec- 


Capacitors 


tronics, Inc., P. O. Box 8021, Redwood 


CI— 1000 ^F 16 volts, electrolytic 


City, CA 94063. The modulator (no. 


C2, C4, C6, C15, C24 — 0.1 u.F, ceramic 


K-6040) is available for $9.95 and the 


disk 


power transformer (no. M-9526) is 


C3— 1 jiF, 35 volts, tantalum 


available for $6.95. Allow shipping of 


C5, C13— 1 u.F. 16 volts, electrolytic 


$1.50 plus 5% of order. California resi- 


C7, C8, CI 9— 10 u.F, 16 volts, electrolytic 


dents must add 6.5% sales tax. Orders 


C9, C21— 22 tip 16 volts, electrolytic 


outside the U. S. must include U. S. 


C10 — 47 i±F. 16 volts, electrolytic 


funds and add 20% of total for ship- 


C11— 39 pF, ceramic disk 


ping. 




FIG. 9— THE NC1 MODULE, shown here with its 
cover; remved, mounts to the bottom of the 
case, 

rear panel. The module must be all the 
way back to provide room for the rotary 
switch in front. Secure the module in 
place using self-tapping screws and wash- 
ers. Do not connect the module to the PC 
board yet. 

Testing and adjustment 

Turn the rotary switch to off and plug 
the wall transformer's output plug into the 
power jack. Then plug the transformer 
into an AC socket and tum SI toci. LED1 
should light up. Turn the knob through the 
other positions; the LED should remain 
lit. 

Measure the voltage al the positive lead 
of CI. It should be no less than 12.5 and 
preferably no more than 16 volts. (That 
voltage will drop when the heavy load of 
the module is added.) Measure the 5-volt 
supply at either the + 5 volt pin of SI -b or 
at module connector pin 5C4. It should be 
within 0.25 volt of 5 volts. Finally, mea- 
sure the voltage at the cathode of D3; it 
should be between 5.8 and 6.2 volts. If all 
voltages are correct, turn the decoder off 
and attach the connectors to the NCI mod- 
ule. Turn the power back on . 



move the off terminal completely. The 
terminals must be removed in order for the 
switch to clear the edge of the PC board. 
To prevent possible wiring errors, remove 
the two terminals corresponding to the 
off and the tv positions of Sl-b. 

Solder a six- to seven-inch length of 
seven -conductor ribbon cable to the pins 
near the front of the PC board. Connect 
the other end to the appropriate points of 
SI . Insert the front panel into the top of the 
case. 

Drill a row of Vs-inch cooling holes 
along the bottom of the left half of the 
case. Those holes will let air get in to cool 
the heatsink; waste heat will pass by con- 
vection through the gaps around the rear- 
panel jacks. 

Next mount the NCI module in the bot- 
tom half of the case. The module has four 
mounting lugs designed for attachment to 
a flat surface. To mount the module to the 
standoffs in the bottom of the case, bend 
the lugs so that they extend straight out 
from the module's shielding can; then 
make an additional horizontal bend about 
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FIG. 10— SYSTEM WIRING DIAGRAM shows how the decoder should be connected to your video 
system. The signal splitter and tv game switch are optional. 



Va inch from the first bend. Press the mod- 
ule into place with the connectors on the 
opposite side of the cooling holes, and 
with the rear edge against the slot for the 



Again measure the voltage at the 
positive end of capacitor CI. Ideally, it 
should be between 1 2 and 1 2. 5 volts, bul it 
may vary, depending on the wall trans- 
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ELECTRONIC FUNCTION SELECTOR 



As promised last month, we'll describe 
an all-electronic function-selector circuit 
that can be used to replace the rotary 
function selector, S1. The circuit is shown 
in Fig. 1. 



+ 5V 



clock input; that pulse advances the coun- 
ter by one. The output goes low and the 
1 output (pin 1) goes high, so the C2 LED 
lights up, and caption channel C2 is se- 
lected. Successive presses of St cycle 
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The heart of the circuit is a 4022 8-stage 
ring counter. In a ring counter, one and 
only one output is high at any time. Each 
output of the 4022 drives an LED via an 
inverter. The first four outputs are also 
connected to the corresponding inputs on 
the main PC board. When power is first 
applied, C2 and R3 reset the counter, so 
the output (pin 2) is high. Therefore, the 
decoder comes up tuned to the most pop- 
ular closed-caption channel, C1. 

When S1 is pressed, a pulse is applied 
(via Schmitt trigger IC2-a) to the counter's 



the 4022 through each of its states; a fifth 
press returns the decoder to the C1 mode, 
because the output 5 (pin 4) is coupled to 
the reset input via diode D1. 

You can build this circuit on a piece of 
perfboard and attach it to the front panel 
with spacers and screws. Note that a sep- 
arate SPST switch will then be required to 
switch the decoder's power on and off; in 
addition, power-on indicator LED1 (on the 
main board) can be omitted, since one of 
the function LED's will light up whenever 
the power is on. R-E 



PARTS LIST- 

R1— 10.000 ohms 
R2— 47,000 ohms 
R^— 15,000 ohms 
C1— 1 M-F, 16 volts 
C2, C3— 0,1 u.F 
IC1 — 4022 ring counter 



ELECTRONIC FUNCTION SELECTOR 

IC2— 74C14 hex Schmitt trigger 

D1— 1N914 

LED1-LED5— Standard 

S1— SPST normally open pushbutton 

S2— SPST toggle 



former used. To accommodate transfor- 
mers with various output voltages, it may 
be necessary to alter the values of several 
resistors. We'll discuss those modifica- 
tions in a moment. 

Before closing up the case, temporarily 
connect the decoder to your video system 



as shown in Fig. 9. Note that a video 
switch is shown in that figure; it can be 
used to bypass the decoder when caption 
decoding is not needed. If captions will be 
desired most or all of the time, the switch, 
and the signal splitter, can be omitted and 
the decoder's tv mode can be used to 



bypass decoding, if necessary. 

Select a strong station on the VCR or 
tuner, set your TV and S2 on the decoder 
to Channel 3 or 4. Now turn everything 
on. Place SI in the tv position. 

If the picture and sound on the TV are 
good, then no adjustments to the modu- 
lator are necessary. But if either picture or 
sound is faulty, use a H«-inch flat screw- 
driver to adjust the modulator's tuning 
coil (the one nearest the input leads) until 
the picture is good. Then adjust the other 
coil until the sound is clearest. You may 
have to adjust both coils several times to 
optimize both audio and video. 

Set trimmer resistors R50 and R55 to 
the center of their travels, set SI to ci, and 
tune in a captioned program. During the 
day, the best place to find one is on a PBS 
station. At night, try either a PBS or an 
ABC station. On satellite, tune in any of 
the ABC or PBS feed transponders. 

If the captions appear with a dark back- 
ground and bright, legible characters, no 
adjustments are necessary. But, if the 
boxes are too light, if the captions distort 
the picture, or if dark streaks appear in 
light scenes, adjust the blackness 
control (R50) until the boxes are as dark 
as they will get without streaks or distor- 
tion. If the characters are either too dim or 
smeared, adjust the character control 
(R55) until they are clearly visible, but 
not smeared. 

If proper adjustment cannot be ob- 
tained in the middle 1/3 of the trimmer's 
travel (or cannot be obtained at all), the 
problem is most likely the 12-volt supply. 
To compensate , one or two of the resistors 
in the blanking and Y level bias circuits 
will have to be changed. The resistors 
should be changed only if it is difficult to 
get clear captions and background. 

If the background will not adjust prop- 
erly, clip R47 from the board, leaving the 
lead stubs in place. Connect a IK trimmer 
resistor to the stubs and, with the back- 
ground trimmer set to the center of its 
travel , adjust the new resistor to obtain a 
dark background without streaks or dis- 
tortion, Turn the decoder off, measure the 
value of the pot, and replace it with the 
closest standard resistor. If you're careful, 
you can solder the new resistor to the leads 
of the old one without having to remove 
the board from the case. 

If it is the characters that will not adjust 
properly, perform the same procedure, but 
substitute a 2K trimmer resistor for R56. 

After everything is working correctly, 
disconnect the decoder, assemble the 
case, and reconnect it to your video sys- 
tem. Now you're ready to enjoy the new 
world of closed-caption programming. 

To conclude, it's our sincere hope that 
all of the hearing-impaired persons who 
are aided by this project enjoy using it as 
much as the author enjoyed designing and 
developing it and we enjoyed publishing 
it. It was truly our pleasure. R-E 
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DTMF Encoding and Decoding 

Thanks to new low-cost DTMF encoders and decoders, the world of DTMF signalling now is 

available for use in your next project. 



DTMK (DUAL-TONE AtfULTI-/- RI£QUENCY) 

signalling was developed about two de- 
cades ago by Bell Labs as a faster (by a 
factor of about 10), more versatile, and 
more reliable telephone-dialing scheme 
than the old pulse or rotary-dialing tech- 
nique. The DTMF method is often re- 
ferred to as tone dialing or Touch-Tone 
(note that Touch-Tone is a trademark of 
AT&T) and is used with push-button tele- 
phones and other equipment. 

A standard DTMF signal consists of a 
pair of audio tones chosen from a group of 
eight standard frequencies. Those fre- 
quencies are divided into two groups: a 
low-tone group of four frequencies and a 
high-tone group of four frequencies. A 
valid DTMF signal consists of the al- 
gebraic sum of one tone from the low 
group and one tone from the high group. 
There are therefore 16 (4 low x 4 high) 



DALE NASSAR 

possible DTMF signals that can be en- 
coded with the eight frequencies. The four 
standard low frequencies are 697, 770, 
852, and 941 Hz, and are referred to as 
row frequencies Rl, R2, R3, and R4, re- 
spectively. The four standard high fre- 
quencies are 1209, 1336, 1477, and 1633 
Hz, and are referred to as column frequen- 
cies CI, C2, C3, and C4, respectively. 
Any combination of DTMF tone can be 
generated using a 4 x 4 keypad switch 
matrix as shown in Fig. I. The DTMF 
frequencies and the keypad layout of Fig. 
1 are international standards. The frequen- 
cies produced by DTMF generators are 
allowed a ±1.5% deviation from the 
listed standards. Note that all of those 
tones are well within the telephone sys- 
tem's voice band. 

The choice of the standard DTMF fre- 
quencies was by no means an arbitrary 



one. The designers of the DTMF system 
used a great deal of care in selecting the 
particular frequencies. Other tones that 
may appear on the telephone line such as 
dial tones and power-line noise must not 
fall in the DTMF frequency band. Further, 
the standard frequencies must have no 
harmonic interaction, thus the highest 
standard frequency (1633 Hz) is lower 
than the third harmonic of the lowest stan- 
dard frequency (697 Hz). 

Conventional telephones that use 
DTMF signalling are usually equipped 
with a standard 3x4 keypad matrix for 
representing the digits 0-9, and two spare 
symbols, * (star or asterisk), and # 
(pound or octothorpe), which can be used 
for various purposes. That 3x4 matrix 
represents all four row frequencies 
(RI-R4), and the three lowest column fre- 
quencies (CI-C3). Some special-purpose 
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FtG. 1— STANDARD DTMF KEYPAD layout. The 
DTMF row and column frequencies are as 
shown. 



telephones use the fourth column (C4) to 
represent four additional symbols (shown 
as A, B, C, and D in Fig. 1) in order to 
encode all of the sixteen possible DTMF 
signals. 

If you have a tone-dial phone you can 
listen to a DTMF signal by simply picking 
up the telephone handset and pressing one 
of the buttons. For example, pressing the 
8 key generates a 852-Hz tone (R3) and a 
1336- Hz. tone (C2) simultaneously. Those 
signals are processed and decoded by a 
DTMF receiver at the telephone compa- 
ny's central office. 

The central office contains the switch- 
ing equipment that provides local-ex- 
change telephone service for a given 
geographical area. That area is designated 
by the first three digits of the telephone 
number. After the connection is estab- 
lished between the called and the calling 
parties, the DTMF receiver (at the central 
office) is no longer active and the con- 
nected parties are free to use the keypad- 
generated signals for station-to-station 
(end-to-end) signalling. 

Until very recently, the DTMF en- 
coders used by the telephone companies 
exclusively used large and bulky tran- 
sistorized LC-tuned oscillator circuits to 
generate the tones. Many such LC circuits 
are still in use. Such rugged circuits were 
used by the telephone company hecause 
they were extremely dependable. They 
were designed to withstand the worst of 
operating conditions. For the hobbyist, 
limited parts availability makes building 
that type of circuit almost impractical. 
Fortunately it is also unnecessary, as 
DTMF generators are available in IC 
form. 

Further, until just a few years ago the 
experimenter had to settle for a not-so- 
reliable IC decoding (receiving) system. 
The decoding circuitry had to be built up 
using a number of simple IC's. For in- 
stance, a separate 567 phase-focked-loop 
tone-detector IC was required for each 



frequency used, for a total of eight. Addi- 
tionally, each tone detector had to be 
tuned by critical external timing compo- 
nents. Because each DTMF signal re- 
ceived activated two detector outputs (one 
for each frequency received), a logic cir- 
cuit had to be added to convert those out- 
puts into a usable format. The net result 
was a complex circuit that was time-con- 
suming to build and difficult to align. 
Also, performance was often unsatisfac- 
tory. True, performance could be im- 
proved with the addition of pre- filtering at 
the inputs of each tone detector. But the 
active- filter circuitry required for that 



made an already complex circuit even 
more so. 

Fortunately, those days are gone for- 
ever. With the new DTMF IC's available 
today, a complete and extremely reliable 
DTMF-encoding and -decoding system 
can be breadboarded in less than 10 min- 
utes. Also, the built-in features of those 
decoding IC's usually include pre-filter- 
ing, complex processing, signal valida- 
tion, etc., making possible a high degree 
of efficiency and reliability. In addition, 
no external tuning components are re- 
quired, keeping the parts count minimal. 
DTMF IC's are manufactured by Nation- 
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FtG. 3— TWO TYPES OF KEYPADS can be used with DTMF encoders. The one shown in a is a standard 
telephone tone-dialing keypad and uses DPST switches. The one shown in b is a calculator-type 
keypad and uses simple SPST switches, but it can not be used with all encoder IC's. 
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al, Silicon Systems, Mostek, Motorola, 
AMI, and Teltone. 

Although the DTMF system was origi- 
nally designed for telephone dialing, it is 
extremely useful as the basis for remote- 
control systems. In this article we'll de- 
scribe some of the DTMF-encoding and 
-decoding IC's that are commercially 
available, and how they can be used in 
re mote- control applications. After read- 
ing this article, you should have no trouble 
choosing and sucessfully using the 
DTMF IC's that best fit your needs. 

DTMF encoding 

The heart of a DTMF encoder is a a 
DTMF tone-generator IC. Those IC's are 
extremely easy to use and are very low in 
cost. Some DTMF tone generators are 
available for less than $2.00 in single 
quantities! They generate the desired 
DTMF signals by dividing a crystal-gen- 
erated reference frequency. The oscillator 
is on-board the IC; the crystal is simply 
connected across two terminals of the IC. 
The most-common crystal frequency is 
3.579545 MHz; that's the TV color-burst 
frequency, so those crystals are readily 
available and low in cost. However, as we 
will sec shortly, other frequency refer- 
ences may be used for special purposes. 

A block diagram of a typical tone-en- 
coder IC is shown in Fig. 2. The IC illus- 
trated there is a Gould AMI (3800 
Homestead Rd., Santa Clara, CA 95051) 
S2559E. The desired DTMF signals are 
activated by a twelve-key (3 x 4) or six- 
teen-key (4 X 4) matrix keypad that is 
connected directly to the row- and col- 
umn-input pins of the tone-generator IC. 
Two major types of keypads are used: One 
is the standard telephone pushbutton key- 
pad. They are used with iC's that generate 
tones whenever the corresponding row 
and column pins are pulled high. As 
shown in Fig. 3-a, that keypad consists of 
a series of DPST momentary switches 
with a common line that simultaneously 
pulls the corresponding row and column 
outputs high when pressed. Note that 
some encoders are active low. For those, 
the keypad common line is connected to 
ground. Then, the appropriate row and 
common outputs are grounded when a key 
is pressed. The other, and simpler, keypad 
arrangement is shown in Fig. 3-b. Re- 
ferred to as a calculator- type or X-Y key- 
pad, it consists of SPST momentary 
switches and can be built easily. However, 
it can only be used with tone generators 
that use calculator- type scanning circuitry 
to detect switch closures. The S2559E 
contains such circuitry. Generally, the 
data sheet of a particular tone encoder will 
specify the type of keypad required. 

A simple DTMF encoder is shown in 
Fig. 4. It mainly consists of a 16-key 
SPST keypad like the one shown in Fig. 
3-b, and the S2559E tone-encoder IC. 
Power can be supplied by a small power 



TABLE 1— PIN FUNCTIONS 



Pin 



SIGNAL IN 



DO, D2, Of. DO 






OE 



HEX 



i;i.e-ab 



XJN, XOUT 



OSCjCLK 



AUXCLK 



VNA, VND 



Function 



DTMF input. Internally biased so that the input signal may be AC 
coupled, signal in also permits DC coupling as long as the input 
voltage does not exceed the positive supply. 

DTMF-signal detection control. When izilis at logic 1, the M-957 
detects the 12 most commonly used DTMF signals (1 through #). 
When t2.iB«>i losto, the M-957 detects all 16 DTMF signals (1 
through D). 

Binary DTMF signal-sensitivity control inputs, a and e select the 
sensitivity of the SIGNAL IN input to a maximum of - 31 dBm. 

Data outputs. When enabled by the oe input, the data outputs 
provide the code corresponding to the detected digit in the format 
programmed by the hex pin. The data outputs become valid afer a 
tone pair has been detected and are cleared when a valid pause is 
timed. 

Output enable. When oe is at logic 1 , the data outputs are in the 
CMOS push/pull state and represent the contents of the output 
register, When oe is driven to logic 0, the data outputs are forced to 
the high-impedance or "third" state. 

Binary output format control. When hex is at logic 1 , the output of 
the M-957 is full 4-bit binary. When hex is at logic 0, the output is 
binary-coded 2-ot-B. 

Valid data indication, strobe goes to logic 1 after a valid tone pair 
is sensed and decoded at the data outputs, strobe remains at 
logic 1 until a valid pause occurs or the clear input is driven to logic 
1 , whichever is earlier. 

strobe control. Driving clear to logic 1 forces the strobe output 
to logic 0. When CLEAR is at logic 0, strobe is forced to logic 
only when a valid pause is detected. Tie to vna or vnd when not 
used. 

Early signal presence output, bo indicates that a possible signal 
has been detected and is being validated. 

Crystal connections. When an auxiliary clock is used, xin should 
be tied to logic 1 . 

Time base control. When osc/clk Is at logic 1 . the output of the 
M-957's internal oscillator is selected as the time base. When 
osc'cuk is at logic aRd xin is at logic 1 , the auxclk input is 
selected as the time base. 

Auxiliary clock input. When osc/clk is at logic and xin is at logic 
1 . the auxclk input is selected as the M-957's time base. The 
auxiliary input must be 3,58 MHz divided by 8 for the M-957 to 
operate to specifications. It unused, auxclk should be left open. 

Negative analog and digital power supply connections. Separated 
on the chip for greater system flexibility, vna and vnd should be at 
equal potentials. 

Positive power suppy connection. 



supply or by a conventional 9-volt battery. 
Because the S2559E is a CMOS device, 
power consumption is low. Typically, the 
circuit shown will draw 5 mA during en- 
coding and 7 u,A when idle. Since the 
device is CMOS, be sure to observe all of 
the standard precautions when handling 
the IC. 



Encoder output 

The output of the encoder consists of 
two of the eight DTMF frequencies. Fig- 
ure 5 shows an oscilloscope display of the 
row-3 signal (852 Hz) and Fig. 6 shows 
the column-2 signal (1336 Hz). The 
DTMF output is produced by adding the 
two signals together. The resulting signal. 
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FIG. 4— A COMPLETE OTMF ENCODER re- 
quires just a keypad, an encoder IC, a crystal, 
and two additional components. 




FIG. 5— A ROW 3, 852 Hz, DTMF signal. 




FIG. 6— A COLUMN 2, 1336 Hz DTMF signal. 



which would be generated by pressing the 
"8" key, is shown in Fig. 7. Note that the 
output of the S2559E is not a pure sine- 
wave. Instead the output is a digitally syn- 
thesized approximation, as shown in Fig. 
8. 

The S2559E also is capable of generat- 
ing single- frequency tones. To place the 
IC in the single-frequency mode, pin 15, 
the mode-select pin (mdsl), is either lied 
high or left floating; for DTMF operation, 
that pin is grounded. Once in the single- 
frequency mode, a single frequency is 
output by pressing two keys in the appro- 
priate row or column. For instance, simul- 



taneously pressing the 4 and 5 keys {in 
row 2) will result in a 770-Hz output. The 
single-frequency mode is used primarily 
for testing. 

The S2559E, as well as most other en- 
coder IC's, have mute and transmit pins 
(mute and xmit). In the S2559E, when 
no keys are pressed, the mute pin is low 
and the xmit output is enabled and can 




FIG. 7— WHEN THE DIGIT 8 ts pressed on the 
keypad, the encoder generates the signal 
shown here. It consists of the sum of the row 3 
(Fig. 5) and the column-2 (Fig. 6} signals. 



source current to an external load. When a 
key is pressed, the xmit output goes into a 
high-impedance state and the mute 
output goes high. Those pins are used in 
telephone applications. For instance, the 
mute pin is used to mute the telephone 
receiver during dialing so that the user 
does not hear the DTMF signals at full 
volume. The enterprising experimenter 
will doubtless find many other uses for 
those handy outputs. 

To make the output of the encoder cir- 
cuit audible, a speaker or some other 
transducer must be driven by the output 
signal. The S2559E output must be buff- 
ered to drive an 8 -ohm speaker, but other 
high-impedance speakers can be driven 
by the IC directly. For example, the author 
has driven the earpiece from an old tele- 
phone headset by adding a 330-ohm re- 
sistor in series with the earpiece to prevent 
loading the encoder's output as well as to 
increase battery life. 

We've been discussing the S2559E 
thus far, but there are three other members 
of that IC family. They are the S2559F, G, 
and H. Those four devices have replaced 
the earlier A, B, C, and D versions and 
feature extended operating voltage (2.5 to 
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FIG. 8— THE OUTPUT OF THE S2559E is not a pure sinewave. Instead it is a digitally synthesized 
waveform. The stairstep-shape of such a waveform is shown here. 
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FIG . 9— i N S I DE A DTMF DEC OD E R . Th e M -957 DTM F d ecode r IC Is sh own here in b lock- d iag ra m f o rm . 
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TABLE 2— DTMF TO BINARY DECODING 








Low- 


High- 


Hex 


2-Of-8 


Signal 


Frequency 


Frequency 


Output 


Output 




Component 

<Hz) 


Component 

(Hz) 


Format 


Format 




3210 


3210 


1 


697 


1209 


0001 


0000 


2 


697 


1336 


0010 


0001 




3 


697 


1477 


0011 


0010 




4 


770 


1209 


0100 


0100 




5 


770 


1336 


0101 


0101 




6 


770 


1477 


0110 


0110 


7 


852 


1209 


0111 


1000 




8 


852 


1336 


1000 


1001 




9 


852 


1477 


1001 


1010 







941 


1336 


1010 


1101 




* 


941 


1209 


1011 


1100 




# 


941 


1477 


1100 


1110 




A 


697 


1633 


1101 


0011 




B 


770 


1633 


1110 


0111 




C 


852 


1633 


1111 


1011 




D 


941 


1633 


0000 


1111 




Note: The M-957 detects signals A through D only when the \tm input is at logic 0, 
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FIG. 10— USING THE M-957, building a DTMF decoder requires just the IC, a crystal, and a 
capacitor. 



10 volts), improved tone fidelity, and an 
on-chip oscillator bias-resistor. In the 
S2995F, the mdsl function of pin 15 is 
replaced by a chip disable (cd) function 
that is active high. When that pin is tied 
high, the row and column inputs are 
placed in a high-impedance stale, the tone 
output is tied to ground, the oscillator is 
inhibited, the mute pin is tied high, and 
the xmit pin is enabled. Essentially, the 
effect is that the IC is electronically dis- 
connected from the keypad. That allows 
one keypad to be shared by several dif- 
ferent devices. 

The S2559G and H are identical to the 
S2559E and F, respectively, except that 
the output transistor has been replaced by 
a Darlington pair. In some applications 
that eliminates the need for an external 
transistor amplifier stage in the telephone 
circuit. 



DTMF decoding 

DTMF decoding is considerably more 
complex than DTMF encoding. The most 
involved function of the detector is to deter- 
mine whether a received signal within the 
DTMF frequency band (697-1633 Hz) is a 
true DTMF signal or merely noise or 
speech. The detector must also be capable of 
detecting a DTMF signal that is combined 
with such noise. The DTMF detector should 
recognize any valid DTMF signal that is 
within ± 2% of the standard value. The de- 
tector's job is made somewhat easier by ihe 
tact that a DTMF signal must have a mini- 
mum duration of 40 ms, and that each 
DTMF signal must be separated from others 
by at least 35 ms. 

Somewhat surprisingly, most of the cir- 
cuitry required to decode DTMF signals is 
now available in IC form. Therefore, despite 
its greater complexity, an entire 16-digit de- 
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FIG. 11— USE THIS LED MONITOR CIRCUIT to 
verify that the encoder and decoder are operat- 
ing correctly. 



coder can be built as easily and as simply as 
a 16-digit encoder. 

DTMF decoders are often referred to by 
manufacturers as DTMF receivers. Those 
devices have only recently become com- 
monly available at affordable prices. Some 
can be purchased for under SI5. 00 in single- 
unit quantities. Just a few years ago, when 
the first IC encoders became available, those 
devices cost about $100, and required exter- 
nal filters. The IC's on the market today arc 
extremely sophisticated signal-processing 
devices with switched-capacitor filtering 
that use digital frequency-detection tech- 
niques. They can reliably detect DTMF sig- 
nals with no need for pre-filtering. 

The decoder that we'll use in our circuit is 
the M-957 from Teltone (P.O. Box 657. 
10801120th Ave. N.E., Kirk land. WA 
98033). That CMOS device can be powered 
by a DC power supply or batteries. There arc 
two versions of the M-957: the M-957 -01. 
which can accept voltages of 5 to 12, and the 
M-957-02, which is designed for 5-volt op- 
eration only. 

A block diagram of the M-957 is shown i n 
Fig. 9. The function of each pin is outlined 
in Table I. The pre-processing stages of the 
M-957 filler out noise and split the received 
DTMF signal into its high and low- frequen- 
cy-group components, and limit each com- 
ponent to provide automatic gain control. 
The individual tones are then detected. The 
decoded output of the M-957-01 is a 4-bit 
binary code appearing at the D0-D3 out- 
put. The output code format can be se- 
lected via pin 2, hex. When that pin is 
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high (logic 1), the output format is 4-bit 
hexadecimal; when the pin is low (logic 
0), the output format is binary-coded 2- 
of-8. 

Putting it together 

It takes very little in the way of external 
circuitry to put the M-957 to work. 
Adding just a single capacitor and a crys- 
tal as shown in Fig. 10 yields a functiona! 
DTMF receiver/decoder 

Now that we have an encoder and a 
decoder, the next step is to verify that both 
work as intended. The easiest way to do 
that is to wire the output of the encoder 
(Fig. 4) to the input of the decoder. If you 
are using separate sources (batteries or 
DC power supplies) to power the circuits, 
be sure to tie their grounds together. 

To monitor the output states of the en- 
coder during testing you can build a sim- 
ple monitor circuit like the one shown in 
Fig. 11. That circuit uses % of a 4049 hex 
inverter as a buffer to drive five indicating 
LED's. Those five LED's show the states 
of the four data outputs as well as state of 
the strqbk output. Table 2 shows the cor- 
respondence between the DTMF signal 
received and the state of the data outputs. 
The strobe output should be high, as indi- 
cated by a lighted LED, any time that a 
valid DTMF signal is received and de- 
coded by the circuit. 

Once you are sure that the decoder is 
operational it is time to think about adding 
to its usefulness and versatility. For one 
thing, the outputs could be further de- 
coded to provide a l-of-16 output. A cir- 
cuit for doing that is shown in Fig. 12, 
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ORDERING INFORMATION 

The following is available from High 
Technology Semiconductors, 2512 
Chambers Road. Suite 204, Tusttn. CA 
92680, (714) 259-7733: Tellone M-957-N. 
$11.35; Stantel STC-5089-N (which is pin- 
for-pin compatible with the AMI S2559E). 
$2.10; 3.58-MHz crystal, $1.25. Also avail- 
able Is a kit of parts, TRK-957-N, which 
consists of the M-957, STC-5089. 3.58- 
MHz crystal, a 22-pin DIP socket, and a 1- 
megohm resistor for $14.95. Please add 
$2.30 shipping to all orders. MasterCard, 
Visa, and COD orders accepted. 

Built around a 74CI54 4-to-16 decoder/ 
multiplexer, it provides I6 separate output 
lines. Each of the 1 6 DTMF signals will 
enable only one of the circuit's normally 
high outputs. For instance, if a DTMF 9 is 
received, only the s» output, pin lOof'ICI, 
will go low. That output will remain low as 
long as a valid DTMF 9 is being received 
by the circuit. 

Another useful enhancement would be 
to add some type of latched output. That 
means that once the appropriate DTMF 
signal is received, the output would re- 
main either high or low until the next time 
the same DTMF signal is received. Such 
operation approximates the on/off action 
of a toggle or pushbutton switch. 

A circuit for adding latched outputs is 
shown in Fig. 13. It is built around half of 
a 74C73 dual flip-flop that is configured to 
act as an edge- triggered binary divider 
(divide-by-2). When the circuit is used as 
shown, no external debounce circuitry is 
required. The input is shown as a DTMF 
D, but it could be any of the DTMF sig- 
nals. Two complementary latched outputs 
are available. Use whichever output is ap- 
propriate for your application. Tie all of 
the IC's unused inputs (ICl-b) to ground 
to prevent oscillation and unnecessary 
current drain. 

Switch SI is used to clear both outputs 
to zero. That switch is not needed for all 
applications and can be eliminated if de- 
sired. Conversely, the circuit can be set up 
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FIG. 12— THE FOUR-BIT OUTPUT of the M-957 Is 
decoded using this circuit. With It, each DTMF 
code can be used to address one of the 16 out- 
puts. 
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FIG, 13— LATCHED OUTPUTS can be provided 
using this circuit. 



for remote reset. That is done by eliminat- 
ing the switch and the 2.2K resistor (Rl) 
and tying one of the momentary outputs of 
the 74CI54 to the clr a pin of the 74C73. 
For example, if pin 1 7 of the 74CI54 is 
connected to pin 2 of the 74C73, the latch 
will be reset anytime a DTMF C is re- 
ceived. If no reset function is desired, the 
clr pin must be tied high. 

Up to sixteen devices may be indepen- 
dently controlled by the outputs of the 
circuit in Fig. 12. If the controlled device 
is digital and if it is voltage-compatible 
with the decoder output, direct connec- 
tion to that device is possible. If heavy 
driving currents are required, that current 
can be supplied by transistor switches lo- 
cated at the decoder outputs. If the volt- 
ages are not directly compatible, 
matching can be done using optocouplers 
or power-driver IC's. Also solid-state re- 
lays may be used to interface the digital 
signals with high-voltage, high-current 
loads, such as 117-voll AC household ap- 
pliances, or even industrial devices with 
larger power requirements. 

Going farther 

If a wireless data link is desired, any 
simple, single-channel radio or infrared 
communications link may be used. For 
example, a toy walkie-talkie set or a low- 
cost FM wireless-microphone/FM radio 
system may be used. 

Many DTMF tone generators can be 
driven by logic-level signals. That allows 
direct control of DTMF signalling by a 
microprocessor or ROM circuit. The 
S2559E requires active high logic- levels 
at all of its row and column inputs. That 
means that an 8-bit signal or some type or 
external driving circuitry is required for 
digital control of the IC. Other DTMF 
devices are better suited to digital control. 
One such device is AMl's S2579 DTMF 
tone generator with binary input. That 
device is designed so that a 4-bit digital 
signal can be used to encode all 16 DTMF 
signals. 

The DTMF IC's will function with 
crystal frequencies other than those spec- 
ified for DTMF operation. However, the 
frequencies that will be generated or de- 
coded will differ from the standard DTMF 
ones. If a higher crystal frequency is used, 
all tones will be correspondingly higher in 
frequency; if a lower crystal frequency is 
used, all tones will be lower in frequency. 
That effect can be useful for applications 
such as when a private communications 
code is desired. 

In this article we've presented some of 
the basics of DTMF communications. 
We've also presented some possible ap- 
plications of that technology. For the en- 
terprising experimenter there are count- 
less more. Now that the cost of the 
required encoding and decoding IC's is so 
low, the only limit to their use is your own 
imagination. R-E 
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Design OSCILLATOR Circuits 



Digital clock circuits using TTL IC's. 



Part 6 



THIS TIME WE LL DIS- 
CUSS digital clocks. 
We don't mean time-of-day clocks, but 
circuits that create pulse trains for syn- 
chronizing digital circuits. Digital clocks 
usually produce either a squarewave or a 
trapezoidal wave. In this article we'll dis- 
cuss digital-clock circuits based on TTL 
IC's. 

TTL basics 

The TTL logic family was probably the 
first really successful family of integrated 
digital devices. Previous families (e.g., 
RTL and DTL) never really attained the 
widespread popularity enjoyed by TTL 
devices. One reason for TTL's popularity 
is that it uses standard input and output 
circuits, and standard logic levels. 

A digital circuit is binary in nature; that 
is, it permits only two possible states. 
Those states, 1 and 0, can be represented 
by the digits of the binary (base 2) number 
system. Those two states are often called 
high and low (respectively). 

Figure 1 shows the standard logic levels 
for TTL devices. The high condition is 
attained when the input or output voltage 
is greater than +2.4, but less than 4-5. 
The low condition is represented by any 
voltage between 0.0 and 0.8. Voltages 
above +5 (the groan zone) and below 
ground (the zap zone) must be avoided. In 
addition, an inappropriately connected 



capacitor or inductor can also feed too 
much (or incorrectly polarized) voltage to 
TTL devices. 

The members of any logic family work 
together because inputs and outputs can 
be interconnected with only a conduc- 
tor — no impedance-matching or other de- 
vices are necessary. Figure 2-« shows a 
standard TTL output, and Fig. 2-b shows 
a standard TTL input. The TTL input acts 
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FIG. 1— VOLTAGE LEVELS OF A TTL 1C deter- 
mine logic state. Any voltage below 0,8 is a log- 
ical low; any voltage above 2.4 Is a logical high. 
Signals in the groan and zap zones may destroy 
a TTL device. 



as a 1.6-mA current source, and the TTL 
output acts as a 16-mA current sink. 

To interface TTL devices, all we must 
do is make sure that current-drive require- 
ments are met. Those requirements are 
simple to calculate because of stan- 
dardization. A single 1.6-mA input is said 
to have a "fan-in" of 1. A single 16-mA 
output has a fan -out of 10. In other words, 
a standard TTL output can drive 10 stan- 
dard (fan-tn-of-1) devices. 

There are several sub-families of TTL 
devices. Forexample, low-power TTL de- 
vices are signified by an "L" in the part 
number (e, g., 74L00). L-type devices 
have lower drive capacity than regular 
TTL. There is also high-speed TTL, 
which contains an "H" in the part number 
(e.g., 74H00). There is also low-power 
Schottky. That is probably the most com- 
monly used type of TTL IC; it contains 
"LS" in the part number (e.g., 74LS00). 

The LS type of TTL device has Schot- 
tky diodes at its inputs; those diodes are 
somewhat sensitive to static electricity. 
Therefore, it is recommended that you 
handle LS-series TTL devices almost as 
gingerly as you would handle CMOS de- 
vices. The various sub-families have dif- 
fering drive capacities; consult a data 
book for details. 

Using TTL 

Figure 3 shows a circuit that converts 
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FIG. 2— STANDARD INPUT (a) and output {b) 
circuits make it easy to Interconnect various 
TTL devices. 




FIG. 3— A TRANSISTOR OSCILLATOR may be 
made TTL-compatible by following the output 
with a comparator. 




FIG. 4— A SCHMITT TRIGGER may also be used 
to make a transistor oscillator TTL-compatible, 



the output of a trans is tor- based Colpitis 
oscillator circuit to TTL levels. As we saw 
in Part 5, which appeared in the 
November issue, the feedback level in a 
Colpitis oscillator is set by the capacitive 
voltage divider composed of CI and C2. 
The oscillator's frequency is set by 
XTAL1, a piezoelectric crystal. Variable 
capacitor C3 allows fine control of fre- 
quency. 

The output stage is an LM311 com- 
parator. A comparator is basically a dif- 
ferential amplifier with too much gain. In 
en any differential amplifier, the output volt- 
y age is a function of the difference between 
O the two input voltages. When the input 
I- voltages are equal , the difference is zero, 
uj so the output voltage will be zero. But 
Qj when those voltages differ by even a few 
O millivolts, the output voltage will be rton- 
Cj zero. The gain of a typical comparator is 
cr 10,000 to 100,000, so the output will satu- 



rate any time that the differential input 
voltage is non-zero. 

In Fig. 3, the non-inverting input is 
grounded, so it sees a zero potential. 
Hence, whenever the signal applied to the 
inverting input (pin 3) exceeds zero volts, 
the output will go low. 

The LM311 has what is called an 
"open-collector" output stage. That 
means that it requires a pull-up resistor 
(R4) in order to supply current. The 2.2K 
resistor shown can supply only about two 
mA of current at five volts, so the LM31 1's 
output is not truly TTL-compatible. 

Another way to accomplish the same 
trick is to use a TTL IC called a Schmitt 
trigger. The operation of the Schmitt trig- 
ger follows this simple rule: The output 
will snap high when a positive-going in- 
put signal crosses a certain threshold (1.7 
volts), and it will snap low when the input 
signal crosses a lower threshold (0.9 
volts) in a negative -going direction. If the 
transistor oscillator shown in Fig. 3 is 
used to drive a Schmitt trigger, as shown 
in Fig. 4, the sinewave output of the os- 
cillator will produce a train of square- 
waves at the output of the Schmitt trigger. 




1 ICI-a 




FIG. 5— AN RC OSCILLATOR (a) can be built 
with three gates and several discrete compo- 
nents. For better stability and accuracy a crystal 
oscillator may be used. Two popular configura- 
tions are shown In (b) and (c). 
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FIG. 6— A TTL-COMPATIBLE VCO requires just a 
crystal and a few discrete components to be a 
very stable oscillator. 



Pure TTL clocks 

Several TTL oscillators are shown in 
Figure 5. The circuits shown in Fig. 5-a 
and Fig. 5-A use nand gates configured as 
inverters; the circuit in Fig. 5-r uses three 
standard inverters. The frequency at 
which the circuit in Fig. 5-a oscillates is 
determined by capacitor CI and resistors 
Rl and R2. Potentiometer RI allows you 
to vary the operating frequency over a 
small range. If only a single fixed fre- 
quency is needed for your application, 
replace Rl and R2 with a single fixed 
resistor. 

One disadvantage of any RC oscillator 
is that its operating frequency is neither 
stable nor accurate. The effects of both 
problems can be reduced by using a 
piezoelectric crystal, as in Fig. 5-b and 
Fig. 5-c. Two of the nand gates are used 
for the oscillator (ICl-a and ICl-b); the 
third functions as a buffer stage. Operat- 
ing frequency is set by crystal XTALI, 
and may be varied with capacitor CI. 

The circuit shown in Fig. 5-c is similar 
to the one shown in Fig. 5-h, and is based 
on TTL inverters. Again, one stage (IC1- 
c) is used as an output buffer, and the 
oscillating stages are self-biased. 

Special TTL oscillators 

There are several all-in-one TTL os- 
cillators on the market; Fig. 6 shows the 
diagram of a circuit based on the 
MC4024P dual voltage-controlled os- 
cillator. Only one oscillator is used in that 
circuit. By the way, don't confuse the 
MC4024P with the 4000-series CMOS 
device called the 4024. 

The center frequency of oscillation can 
be controlled in two ways: with a capaci- 
tor or with a crystal . For non-critical ap- 
plications, a capacitor is used; it will have 
a value of approximately 300//" (Hz) 
picofarads. Potentiometer Rl gives you 
some control over the circuit's frequency, 

TTL clocks are easy to build and to 
operate, especially in applications where 
a great deal of frequency stability is un- 
necessary. In the next and final install- 
ment of this series we will examine clock 
circuits made from CMOS ICs. R-E 
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PC 

Service 



One of the most difficult tasks in build- 
ing any construction project featured in 
Radio-Electronics is making the PC 
board using just the foil pattern provided 
with the article. Well, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section where they're printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards! 

Note: The patterns provided can be 
used directly only for direct positive pho- 
toresist methods. 




BUILD THE SINEWAVE OESCRAMBLEH using this PC pattern. 




THE CLOSED CAPTION DECODER'S PC board is shown here. 
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There's a new battle shaping up on the computer horizon. And 
when something new happens, we want to make sure you know 
about it. Marc Stem 

9 All About Interfacing 

This article has been a Ions time in coming. No matter what you 
want to connect to your computer, or what you want to connect 
your computer to, here, in the first of a 2-part article is all you need 
to know. Jeff Holtzman 
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See Page 9 



ON THE COYER 

If you're going to be doing ANY interfacing, you'd better start by 
reading the story beginning on Page 9 of this issue. Admittedly it's 
a bit more involved than laying out photos and drawing the 
connecting lines! Most of the photos of assorted equipment 
around our office, were taken by Herb Friedman. 



COMING NEXT MONTH 

Naturally we try to pack all the information that we can into each 
issue. But in the January 1987 Issue, we've really outdone ourselves, 
Vbu won't want to miss the conclusion of our two-part article on 
interfacing, and we've got an important how-to on TVRO antenna 
pointing. We're finishing up with a fine piece on a five-volt RS-232. 
Don't miss it. 
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EDITORIAL 



Let's standardize the "standards. " 



■Henry Ford has to be the father of mass production, and he built this 
scheme on totally-interchangeable parts. The carburetor of one car could 
easily be switched with the carburetor of another car And the need for 
standards extends well-into electronics. Every young electronics devotee 
knows the standard for the resistor color code. Vbu can see them counting 
on their fingers, as they recite, "Bad boys..." 

But something began to go awry when it came to stadardizing capacitor 
color codes. There were decimals to be considered, and multipliers, and 
the result was utter confusion. 

Today, in the computer field, we have the so-called "RS-232" standard. 
But the manufacturers do not cleave to the standard, using their own 
variations for their own convenience. The result is a non-standard standard, 
and when you say "We're using RS-232," you find people asking just which 
"RS-232?" 

It goes even beyond that. We have assorted operating systems, beginning 
with MS-DOS and CP/M and a host of other proprietary systems produced 
by various manufacturers; that prevent a software package that works on 
one, from working with another The standard that seems to be emerging, is 
the IBM system, for almost every software manufacturer talks about "IBM 
compatibility" 

Even the simple blank disk cries for standardization. Vbu now have a 
choice of "hard sectored disks," or "soft sectored disks." 

Wouldn't it be nice to be able to buy a computer without having to trace 
down the standards to make sure that they were indeed standard? Or that 
your projected computer purchase would operate ail the disks you now 
have? Sure it would. 

Now I'm shopping for a videocassette recorder Top loading? Front 
loading? VHS? Beta? Programmable? Fast scan? 

Decisions! All day long, decisions! 



/jj^M. <^. 




Byron G. Wels 
Editor 
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LETTERS 



Too Long 

I submitted an article to your 
magazine, and got paid for it 
Thank you. That was several 
months ago, and it still hasn't 
appeared in print. What's the 
delay?— S.T., Orlando, FL. 

Have a heart! First of all, things 
just take time. For example, this 
column will actually appear in the 
December Issue, but as I write 
these words, it's really Ausust. The 
17th, to be exact. And yes, if you 
look it up on a calandei; it's a 
Sunday And right now, the 
magazine is all set through 
February So maybe the next time 
we need a three-pager, and yours 
fits, you might get lucky 

Warranty 

I'm confused about my 
computer warranty It runs for a full 
year, unless I open the case! Now 



(a) how can I add a board or do 
some construction if I don't open 
the case, and (b) how are they 
going to know whether or not I 
did? — II, Fresno, CA. 

You pays yer money and takes 
yer cherce. Open it up, and you 
automatically void the warranty 
And yes, they will know, for the 
manufacturers usually put a dab of 
paint on a cover-mounting screw, 
or paste on a small paper patch. 
Break the paint or paper and you 
kiss your warranty goodbye. We 
usually suggest waiting until the 
warranty expires before 
experimenting. 

Budding Editor? 

I'm fascinated with the 
publishing business and would (I 
think) like to get into it when I get 
older What would you 
recommend? — A. L, Memphis, TN. 



It's been extremely kind to me, 
and I'd suggest you start preparing 
the publishing business as well as 
yourself, by submitting articles on 
a freelance basis. This will help 
you learn to write, and wilt start 
getting your name around. 

Expensive? 

I've been pricing furniture 
(desks/tables) for my computer 
equipment. Now why is that stuff 
so expensive? — S.K., Reno, NV 

It doesn't have to be. Your local 
lumber yard can sell you a sheet of 
4x8 plywood, finished one side 
and 3 A-inch thick at a very low 
price. For another couple of bucks 
they'll cut 30-inches off one end 
and run another cut 30-inches 
down the length of the remainder 
That will give you two handsome 
table tops, ready-to-finish and 
enough wood to make legs with! 



COMPUTER PRODUCTS 

For more details use the free information card inside the back cover 



VOICE-RECOGNITION SYSTEM, the 

Voice Master, is a half-card expansion 
board with resident program that recog- 
nizes hundreds of words. It is designed 
for the IBM-PC, XT, AT and compatible 




CIRCLE 27 ON FREE INFORMATION CARD 

personal computers. Versions are currently 
available for Commodore, Apple II series, 
and Atari 8-bit microcomputers. 

The Voice Master has a suggested retail 
price of $129.95, which includes half-card 
circuit board, microphone headset, and 



resident system software. — Covox, Inc., 

675-D Conger St., Eugene, OR 97402. 

SYNCHRONOUS MODEM 

The model 91 is designed to func- 
tion point-to-point or in a multi-polled 
network. Multi-dropped operation is 
achieved by using a daisy-chained 
approach to system wiring, in which 
each model 91 regenerates each signal 
before passing it on in the link. That 
process of incorporating signal re- 
peaters results in extremely-high data 
reliability especially at long distances. 
At 19,200 baud, the model 91 will 
support link distances of one mile. 

The opto- isolation feature assures 
that devices connected to the model 
91 are electrically isolated from each 
other; thereby eliminating problems 
associated with potential differences 
between grounds. 

The model 91 provides full duplex 
synchronous serial data communica- 



tion from 150 to 19,200 baud usins 
frequency modulation. Transmission of 
a self-clocking FM signal on a balanced 
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opto-isolated current-loop allows 
transfer of clocking information as well 
as data. The model 91 can also be 
linked to establish a full-duplex bus 
network between host and a number 
of remote terminals. It is priced at 
$250 00.— Telebyte Technology, 
Inc., 270 Pulaski Road, Greenlawn, W 
11740. 
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SOFTWARE 
REVIEW 

That's right! A print shop in your computer. 



■Judsing by its use, The Print Shop is probably the 
best-selling program. The program is used by schools, 
supermarkets, shops, even used-car dealers (and you 
know they're fussy about advertising). 

For all its popularity, The Print Shop isn't a word 
processor, a spread sheet, time-manager or CAD/CAM. 
it's a signmaker. Using pin-feed paper it makes 814 x 11 
inch signs, greeting cards from folded 8-1/2 x 11 inch 
paper, letterheads, and banners; which can be used as 
advertising flyers, bookplates, report covers, award 
certificates, even abstract printed designs. 

The program has an assortment of type styles in 
three formats (solid, outline and three-dimensional), 
borders, graphic characters and symbols, even abstract 
patterns. Each type style is its own size, each can be 
stretched to a proportional giant size. (The 
Commodore version has eight upper case fonts, nine 
border styles, and 60 graphics. The IBM version has 
twelve type styles in upper and lower case, sixteen 
borders, and 119 graphics.) 

The user can integrate any type style with any border 
and any graphic, or any print function can be left out 
so the paper can be run through for a second or third 
printing, or run through to add conventional text from a 
word processor: When set to print greeting cards, all 
type, graphics and borders are reduced to the 
appropriate size and the printing is automatically 
rotated 180° so that everything comes out right side up 
when the paper is folded into a card. 

Because the program was intended for children (if 
adults ever give them a chance to use it), it is menu- 
driven by cursor movement: the user steps the cursor 
to the desired mode and then hits return. Each menu, 
except for graphics selection, shows the available and 
selected border and type styles. (The IBM version also 
shows the available and selected graphics.) 

Special screens let the user select a small, medium 
or large graphic, built-in or custom graphic layouts, and 
line and page type-setting. The screen shows the 
possible graphic locations depending on the user's 
size selection (the graphics cannot overlap), and the 
allowable characters per line for each type and size 
type. If you select giant size and the characters won't 
fit the available space the screen shows what will fit, 
along with left, center or right positioning normal, 
reverse or 3-D type on a per line basis, and automatic 
top-to-bottom centering, if desired. 

The program is goof-proof, and you can step back 
through each function one at a time and change only 
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what you want to change without losing all your work. 
For example, if after completing a sign you decide to 
change the border, say from stdrs to hedrts, you step 
back through the composing, type selection, and 
graphics until you come to the border menu. You then 
change the border and step forward through graphics 
and type without affecting anything other than the 
border selection. You can even step back and change 
the position of a single line of type, or its outline, or 
even erase a line or characters (there is a built-in 
editor). What you can't do is mix type styles or 
graphics. The only variation on this rule is the IBM 
version, which permits the type to be upper or lower 
case on a per-line basis; that is, the line must be all 
upper case or all lower case. 

The Print Shop has a graphics editor that lets you 
create your own graphics. In the Commodore version, 
the user-generated graphics can be saved to disk, but 
that's all that can be saved. In the IBM version the 
graphics and any sign, card, stationary or banner 
design can be saved to disk. 

Each version supports a selection of printers, which 
is listed on the back of the box. If your printer isn't 
listed assume the program will not work. 

The Print Shop is supplied on disk and requires at 
least one disk drive. It comes with a supply of 
heavyweight pinfeed paper and greeting card 
envelopes. Additional multi-color supplies and disk 
volumes of additional graphics characters are available. 
The Print Shop is heavily discounted: It sells for $19.95 
to $59.95 depending on the version and the dealer.— 
Broderbund Software, 17 Paul Drive, San Rafael, CA. 
94903-2101. 
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V-20vs 

8088 



Is there a direction change in the offing ? 

MARC STERN 

■The way to stay afloat in the microcomputer world is 
IBM emulation, as it is accepted by bis business, 
professionals, and home users. 

Many manufacturers, having first tried to go their own 
ways found that crowds weren't flocking to their doors 
for solutions. The crowds were still heading toward 
IBM. Those firms that were able to switch have 
survived, while those that haven't are no longer active 
in the microcomputer market. 

The ultimate in emulation would be a 
microprocessor that not only emulates, but surpasses 
that used in the IBM Personal Computer series. 

Such a microprocessor is the Nippon Electric Co.'s 
(NEC) V20/30 series. It not only emulates the 40 pin 
Intel 8086/8088 series, used in the IBM PC and close 
compatibles, but it betters that series by using less 
power (300 mW versus 1,7 W) and operates about 20 
percent faster than the IBM version. 

The only way you can differentiate between the two, 
is the NEC stamp on the microprocessor chip, and the 
"V" designation. 

The V20/30 series has an added mode, 8080 
emulation. This gives CP/M users an out because CP/M 
was written to work in a Z80/8080 environment. With 
an emulator the V-20 will function effectively as an 
8080. So those CP/M programs which may have been 
threatened with obsolesence by the 8086/8088 series 
and PC/MS-DOS will gain a new life and users will be 
able to retain their investment in software. 
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A closer look 

The V20 and V30 are equivalent to the 8088 and 
8086, respectively Like the 8088, the V20 is an 8/16 
microprocessor It has an 8-bit data bus, but a 16-bit 
internal architecture. The marketing departments of 
various microcomputer manufacturers like to call this 
type of microprocessor a 16-bit device, but, it really 
isn't. 

The true 16-bit device is the 8086. It has a 16-bit 
architecture, and also a 16-bit data bus. It is faster than 
the 8088 in realtime number crunching. The V30 is the 
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Fig. 1: A DUAL INTERNAL BUS helps increase the perfor- 
mance I e ve I of t he V20 'V 3 s eri es . The 8086/8Q88 fa m i ly ha s a 
single internal bus and must suspend information process- 
ing as it moves source and destination data back and forth. 
The V2O7V30 can move this data simultaneously. 



functional equivalent to this device. 

Both microprocessors are available in 5 and 8 MHz 
versions and they are CMOS devices. While both 
microprocessor series are functionally equivalent, the 
V20/30 series uses 600 percent less power to handle 
the same jobs. For a system that is struggling at the 
razor edge of its power supply the lower demands of 
the NEC device can make a difference. 

Not only are the V20/30 chips power misers in their 
active mode, they offer a standby mode where their 
power consumption drops from 300 mW to 30 mW 
which means these devices can be used in standard 
desktop machines, and they can be used in briefcase 
or lap-top microcomputers. 

The advantages seem to be with the V20/30, 
because the V20/30 series is much newer than the 
8086/8088 family Because it was desisned recently, 
NEC has taken advantage of Very Large- Scale 
Integration and gate array technology as well as 
advances in CMOS technology to produce this capable 
chip. The 8086/8088 series was designed in the 
mid-1970s and its age is beginning to show 

Another result of the age difference is the V20/30's 
dual internal bus (See Fig. 1), which compares with the 
single internal bus of the 8086/8088 family This can 
effectively increase the speed specifications of the 
V20/V30 because destination and source data can 
move along the data bus at the same time in two 
directions. 

Data are taken into the registers in preparation for 
processing and the data are sent to the temporary 
storage registers and shifters. At this point, the data 
goes to the arithmetic-logic unit (ALU) for processing 
and then to either bus, depending on whether the 
information is source or destination. Data can pass from 
the registers back to the second bus. 

Mewing in parallel, the microprocessor is freed of of 
wait states generated by having to free alternate cycles 
on the data bus for 16- bit source data and then 
destination data. Picture a single freeway lane trying to 
accommodate traffic in both directions during rush 
hour This applies to the execution time of the 
80886/8088 family (We're talking about a difference of 
microseconds and the user won't notice the difference 
in speedup unless the application crunches a lot of 
numbers and must constantly fetch and latch the 
numeric data.) 

Another change in the architecture of the V20/V30 is 
the substitution of hardware address calculations for 
the software (microcode) and hardware address 
calculation of the 8086/8088 series. The V20/30 series 
includes a hardware section which performs address 
calculations from 2.6 to 6 times faster than the 
8086/8088. Where it takes the 8086/8088 from five to 12 
clock cycles to perform address calculations, the V20/ 
V30 performs them in two. Address calculation, then, is 
also transparent to applications, which means that a 
developer only has to be concerned with a standard 
set of addresses for a particular device, rather than 
having to worry about both hardware and software 
addressing. 

Another performance enhancement that is unique to 



the V20/V30 is its prefetch pointer. (See Fig. 2) 

Working with the instruction pointer, the prefetch 
pointer speeds things by moving to the next instruction 
and points to it as the microprocessor works through a 
program. A movable pointer, the prefetch jumps to the 
next instruction no matter how far it is from the 
instruction pointer This enhances performance because 
the next instruction is always available for the micro. 
The V20/V30 begins with performance advantages 
that the 8086/8088 series doesn't have. These 
advantages wouldn't make much difference if the V20/ 
V30 wasn't compatible with the 8086/8088 family 
which it is. 

When it was developed, this series was modeled on 
and implemented the instruction set of the 
80186/80188, a more powerful and later version of the 
8086/8088 family The differences were in the level of 
integration of such functions as the timer and interrupt 
controller, which are on-chip functions on the 
80186/80188 series. The instruction set is enhanced 
with new instructions which add power and flexibility 
but without sacrificing compatibility There's no loss of 
compatibility as the complete instruction set of the 
8086/8088 series is supported, as well as the 
additional code. 

Speed improvement 

While the specifications indicate a potential speed 
increase, it doesn't work out that way in practice. The 
V20/V30 series gives a user about a 20 percent increase 
in performance. Independent testing has confirmed 
this. The increase in speed is noticeable in processor- 
intensive applications where the microprocessor must 
constantly issue fetch commands for new instructions. 
The same testing has confirmed that input-output 
intensive applications, such as word-processing or 
telecommunications won't benefit that much from the 
new microprocessor because the system is constantly 
waiting for keyboard or communications port input. 

You might be wondering why the speed differential 
exists. The microprocessor is busy doing other things — 
adding, subtracting, looping — while it is handling 
specific data addressing and calculation. Because it is, 
its resources are being spread through the system and 
they can't all be brought to bear for the ultimate speed 
increase. 

Clock speed also seems to enter the picture. Running 
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FIG. 2: THE PREFETCH POINTER speeds up processing in the 
V2Q/V30 series by moving directly to the next instruction to be 
executed by the mi croc processor. This speeds things up be- 
cause the micro always has the next instruction ready for its 
instruction pointer, which doesn't have to move around as 
much. 
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Rates: Ads are 2W x 2 7 /b" One insertion $825. Six insertions $800 each. Twelve 
insertions $775. each Closing date same as regular rate card, Send order with 
remittance to Computer Admart, Radio Electronics Magazine, 500-B Bi-County 
Blvd.. Farmingdale. NY 11735 Direct telephone inquiries to Arline Fishman, area 
code-51 6-293-3000. Only 100% Computer ads are accepted for this Admart. ' 
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GETTING 
THE MOST 
FROM YOUR 
PRINTER 



Getting The 
Most From Your 
Printer 




BP181— It is probable that 80% of dot-ma- 
trix printer users only ever use 20% of the 
features offered by their printers. This book 
will help you unlock the special features and 
capabilities that you probably don't even 
know exist, To order your copy send S6.95 
plus $1.50 for shipping in the U.S. to Elec- 
tronic Technology Today Inc., P.O. Box 
240, Massapequa Park, NY 11762-0240. 
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BP173— Computer Music Projects shows how 
to use your home computer toprarJuce elec- 
tronic music. Many circuits. Mostly jargon 
free. Send S6.95 plus S1. 75 shipping to ELEC- 
TRONIC TECHNOLOGY TODAY INC.. P0 Box 
240, Massapequa Park, New York 11762- 
0240. 



A Z-80 WORKSHOP 
MANUAL 



BP112 — Starting with a re- 
view of computer princi- 
ples, this book describes 
typical machine-code in- 
structions followed by a de- 
tailed description of the 
Z-80 instruction set. As- 
sembly language program- 
ming is also discussed with examples. Z-80 
hex machine-code and assembler instruc- 
tions are given in tabular form, along with 
in-our connections for the Z-80 and te asso- 
ciated devices... Order your copy from 
Electronic Technology Today Inc., PO Box 
240, Massapequa Park, NY 11762. Price is 
$6.95 plus $1.00 tor shipping. 




a standard IBM Personal Computer or close compatible 
at its standard 4.7 MHz imposes timing and 
performance constraints on its 8088 processor Reports 
circulated in the IBM user community for years of 
hyper-speed functionality brought about simply by 
changing the clock chip from 4.7 MHz to 8 MHz, at 
which the 8088 is easily capable of operating, 

Although the V20 is a capable performer, when you 
run standard IBM applications or languages that are 
meant to operate at 4,7 MHz, you're imposing the same 
fetters on microprocessor performance that you have 
on the IBM's 8088 and performance of the system will 
be degraded, even though you are using the V20/V30. 
The 20 percent speed increase seems reasonable in 
light of this input. 

Some users have complained about the speed 
shortfall and have questioned the capability of the 
V20/V30. But, those users have come to expect too 
much. It's one of the oldest marketing ploys in the 



microcomputer world, the specifications game, where 
the specifications are fantastic, but the performance 
doesn't match. 

The solution, if you're considering the V20/V30, is 
knowledge. If you realize that the speeds won't be 
superfast, but will be modestly improved, then you'll 
get what you expect from the $25 to $30 V20/V30 
chip. 

Even a 20 percent performance increase is 
welcomed in some applications. 

Finally temperature and power usage are also 
important considerations and this is an area where the 
V20/V30 shines. It generates a lot less heat and uses 
manifestly less power than the 8088 and because it 
does it proves a blessing for a system overtaxed by the 
number of add-in cards and devices that may be on 
the motherboard because there's less heat and power 
consumption for the system box to contend 
with.-^CD^ 
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ALL ABOUT INTERFACING 

PARTI 



All you need to know about microcomputer Interfacing 



Jeff Holtzman 

■Connecting peripheral devices such as printers, 
modems, and plotters to personal computers can be 
confusing, Many books dealing with the subject 
concentrate on connecting specific computers to 
specific peripherals. 

We cannot guarantee that by absorbing the 
information presented here you will able to connect 
any computer to any peripheral device. Designers and 
manufacturers in the microcomputer world do their 
best to avoid any efforts at following standards. 

What you will learn are the basic principles of both 
parallel and series interfaces, with hints on how to get 
two pieces of equipment talking to each other: As 
Count Basie used to say let's try it "just one more 
once." 

Serial versus parallel 

Most microcomputers move data to and from 
peripheral devices in eight-bit bytes. There are two 
methods of moving a byte from one location to 
another We can send all eight bits at once, or we can 
send one bit at a time. The one-bit-at-a-time approach 
is called serial data transmission, and the all-at-once 
approach is called parallel data transmission. Neither is 
better; each has advantages and disadvantages that 
must be weighed for each application. 

If we send one bit at a time, we can get by with as 
few as two lines (signal and ground) if we only need 
one way communication, or three lines, if we need 
communications to and from a peripheral device. We'll 
talk about that later But now, consider that for parallel 
transmission, we're going to need eight separate signal 
lines, plus a ground, and another one or two for 
synchronizing things so data won't be lost. 

One advantage of parallel transmission is, since all 
bits are sent at once, transmission may occur at a higher 
speed than serial transmission. Also, the parallel 
circuitry is simpler and less expensive than serial 
circuitry But the connecting cables are more expensive 
than serial cables, and there is less standardization of 
parallel connectors than serial connectors. 

In another example, disk drives have (special) 
parallel interfaces that let them to take advantage of the 
speed advantage of the parallel approach. Some 
laboratory equipment and some low cost personal 
computers communicate with disk drives over (special) 
serial interfaces, but that is the exception. 

Plotters and graphics printers usually operate with 



parallel interfaces. The time to send — serially — the large 
amounts of data they require would be excessive. 

Parallel transmission 

The minimum parallel interface consists of ten signal 
lines and a ground. Frequently each active (non- 
ground) line of a parallel interface is twisted together 
with — or run close by— a ground line That provides 
immunity to electrical interference, and is one reason 
parallel cables often have so many leads. 

Of the active lines, eight are for data, one is a strobe 
line, which indicates to the receiving device that it 
should take the data present on the data lines, one is a 
eusy signal, which goes high to indicate that the 
receiving device is busy, and not to transmit any more 
data until it goes low, and the final signal is called ack, 
which is (usually) a short, negative-going pulse from 
the receiving device that indicates the data has been 
accepted properly A simple paral lei interface might be 
wired as shown in Fig. 1. Note that the twisted-pair 
grounds are not shown. Note also that the Busy and ack 
lines come from the peripheral device, and that the 
strobe line goes to it. 

The normal sequence for sending a byte of data over 
such an interface is as follows. Refer to the timing 
diagram in Fig. 2. The character in that figure is the letter 
"U," which has an ASCII value of 55. 

The computer monitors the Busy line, waiting for the 
peripheral device to OK sending data. After the busy 
I ines goes low, the computer places its data on the 
eight data lines and pulses the strobe line. That informs 
the peripheral device to grab the data. After it has 
taken the data, it pulses the ao line, and turns the busy 
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FIG. 1— EACH ACTIVE SIGNAL may have a ground, imple- 
mented as a twisted pair, as a shield, or as a nearby wire in a 
multi-conductor ribbon cable. 
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line on, if necessary while processing that byte of data. 
When it finishes doing that, the Busy line goes low, and 
the process may be repeated. If you are interested in 
how fast a parallel device can accept data, try 
connecting an oscilloscope to the strobe line of your 
computet 

The highest bit, bit 8, is low ASCII encoded data 
requires seven bits, so the eighth bit may be ignored or 
used for other purposes. Some word processing 
programs use the eighth bit to mark end of words, and 
in data communications, the eighth bit is often used to 
indicate the parity of a character 

Parity indicates how many of the lower seven bits of 
a character are "on" (high). Our "U" has four "on" bits, 
and four is an even number. If our transmitting device 
were set up for even parity bit eight of the "U" would 
be low, since the character already has four bits. If our 
transmitter were set up for odd parity, bit eight of the 
"IT would be high, in order to make a total of 5 "on" 
bits. A transmitted "V" (ASCII 56, decimal 96) would 
cause the opposite parity values. 

Parity is used for error checking. When a device using 
parity checking receives a character with incorrect 
parity it signals the driving software that an error has 
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FIG. 2— DATA TRANSMISSION in a parallel interface begins 
with the busy line going low. Data bits may be sent, followed 
by a strobe signal. Receipt of the character is acknowledged 
by sending the ack line low. The character "U" is shown here. 



occurred, which might then cause a request for the 
data to be re-transmitted. The most common circuitry 
allows parity to be set for odd, even, mark, space, or 
no parity We have discussed the first two; mark and 
space simply force bit 8 high or low, respectively; and 
no parity simply ignores bit 8. Unless you have a 
specific reason not to do so, choose the latter when 
setting up your equipment. Otherwise only seven bits 
of each byte will carry useful data. 

The transmission process outlined could be applied 
to any parallel interface: one linking a computer and a 
printer, a computer and a laboratory instrument, a 
computer and another computer, etc. However; a 
typical parallel printer interface will have a number of 
additional signal lines, as shown in Fig. 3. 

The paper end signal indicates when the printer is out 
of paper. The select line is generally high when the 
printer is "on-line" — that is, ready to receive data, and 
low when the ON-LINE switch has been pressed by 
the operator: The i-prime signal is a reset line that will 
force the printer into some well-defined (by each 
particular printer manufacturer!) state. Finally the fault 
line goes high when the printer is off-line, when it is out 
of paper or ribbon, or if some sort of transmission error 
has occurred. 

It is important to understand that not every printer 
will have all of those signals, and some printers may 
have additional signals (such as a low-current +5-volt 
source for powering peripheral devices such as a serial 
to parallel interface). It is also important to understand 
that little — if any — microcomputer software makes 
much use of any of the warning signals shown in Fig. 3. 
Usually a printer suffering from a paper-out condition 
will cause the computer to lock up because the printer 
sends both the Busy and Paper End signals low, but 
software usually pays attention only to the Busy line. So 
your word-processing program might know that the 
printer is "busy" but not the reason for it. - 

A serial interface transmits bits of data one after the 
other. But not at random. When data is transmitted over 
a line conforming to the RS-232 standard, there are no 
timing restrictions on when individual bytes of data 
may be sent. However; each bit of a particular byte 
must be transmitted with strict attention to timing. Baud 
Rate refers to the speed at which transmission occurs, 
but not in a glib way 

Baud rate 

First, let's define Baud Rate as the number of bits that 
may be transmitted per second. A Baud Rate of 300 
means that 300 bits may be transmitted per second. 
That doesn't mean that 300 bits will necessarily be 
transmitted every second, though that's possible. 

The term baud rate refers to the spacing between 
each bit of a single character, not the speed at which 
complete characters are transmitted. The way to find 
the time between each bit is take the inverse of the 
Baud Ratei 

TC (sec) = 1 / Baud Rate 

To find the time it takes to transmit a complete 
character, multiply TC by the number of bits per 
character 
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FIG. 3— ADDITIONAL SIGNALS in a parallel interface. These 
signals are frequently unused by software. 

In a 300 baud system, the amount of time from the 
start of one bit to the start of the next is 1/300, or 3.33 
msec. To determine the amount of time a character 
takes, multiply the number of bits per character by 
3.33. How many bits does a character have? In the 
microcomputer world of the 1980s, the correct answer 
is usually eisht. There are exceptions. 

An 8-bit character is soing to be 10 or 11 bits long! 
Every character has a start bit, and one or more stop 
bits- Most equipment operates with one stop bit; older 
equipment used two stop bits to give slow machines a 
little bit (no pun intended) of "recovery" time. 

Transmission of a character begins with a start bit. 
The data bits follow (usually eight, but not always), and 
then one or two stop bits. Figure 4 shows the 
transmission of the "U" character with 1 start bit, 1 stop 
bit and 8 data bits. Note the time "t" between each 
bit; that is the value 1/Baud rate. 

If our 8-bit character has one start and one stop bit, 
that is a total of 10 bits. So the time to transmit one 
character at 300 baud is 10 * 3.33 = 33.3 msec. 

How many characters can be transmitted in one 
second, if it takes 33.3 msec to transmit one character? 
Using a little algebra, we see that 

1char Xchars 



0.0333sec I.Osec 

So X = 1*1/,0333 = 30 chars/sec. We could have 
arrived at the same answer without the algebra — but 
doing it the hard way taught us something. Divide the 
baud rate by the number of bits per character In our 
case, and in most you're likely to encounter, just divide 
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FIG. 4— SERIAL TRANSMISSION of data also begins with the 
busy line going low. A "U" is being transmitted here. Note the 
time "t" between each bit. 



the baud rate by ten. 

300 MO 30 chars/sec. 

What is the character/second rate of a 110-baud 
transmission? 

If you came up with 11, you jumped the gun. you 
can't really answer the question without knowing the 
number of bits per character: We picked 110 baud 
because the old Teletype machines used that as their 
baud rate. And they used two stop bits — so the TTY 
has 11 bits/char, and 110/11 = 10 chars/sec 

Here's another trick question: If characters are coming 
ever a transmission line at 300 baud, does that mean 
that 30 characters come through every second? It 
doesn't, and that brings us to our next topic. 

Transmission rate 

Transmission rate may be defined as the number of 
characters flowing over a communications line per unit 
of time. The most important thing to realize is that there 
is no relationship between baud rate and transmission 
rate! You might have one computer dumping data at 
300 Baud and another at 9600 Baud, and the latter 
might have a lower transmission rate than the former 
How could that happen? 

The 300 baud machine might be dumping 30 
characters every second, the 9600 baud machine might 
only send a character once every 30 minutes. 
Remember a transmission rate of 300 Baud guarantees 
only that there will be a delay of 3.33 msec between 
each bit of a character 

That example illustrates the point. Higher baud rates 
aren't necessarily better You could attach circuitry 
(such as a "printer buffer") to a 110-baud Teletype 
machine that would enable your computer to dump 
characters at 9600 baud. The TTY will be unable to 
print at the rate of 960 characters/second, so as soon as 
the buffer memory inside your interface filled up, your 
effective transmission rate would fall from the baud 
rate to near the actual printing speed of the TTY 

Adding a high-speed interface to a slow piece of 
equipment may still be an advantage. If the buffer 
memory could hold a fairly large number of characters, 
your computer might dump an entire document at high 
speed and go on to do something else while the 
buffer outputs data at a rate the printer can handle. 

If you attach a buffer memory to your printer (or 
MODEM, for that matter), make sure you get a buffer 
with enough memory to make it cost effective. If you 
mostly print double-spaced documents under about 
25 pages, a 64K buffer should suffice. But with 
documents much longer than that, or with graphics 
dumps, you'll run up against the same problem. Once 
the buffer's memory is filled, transmission rate will 
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FIG. 5— RS-232 INTERFACES are commonly wired with only 
the signals shown here. 
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FIG. 6 — TWO COMPUTERS connected via external MODEM'S over the telephone lines 
are shown at a, and at b the computers are linked by internal MODEMS. 



decrease drastically 

A practical RS-232 interface would appear as in Fig. 
5. There are two data lines, a ground, and, like the 
parallel interface shown in Fig. 1, a busy line. There is no 
strobe line, as the start bit informs the receiving device 
that more is on the way Neither is there an ack. The susy 
line may perform the same function as in a parallel 
interface, as shwon in fig. 4, but there are other ways of 
indicating a busy condition. 

Controlling transmission rate 

Often we are unable to allow a computer to spew 
forth data at a transmission rate equal (or close to) the 
maximum value allowed by the baud rate— 30 chars/ 
sec, in the 300-baud system discussed here. The 
hardware on the receiving end must have a way of 
telling the transmitter "Hey — wait! I can't accept any 
more data right now." 

There are two ways of doing that: With hardware and 
with software. With software we require two 
communication lines: One allowing data to flow from 
the transmitter to the receiver, and another allowing 
data to flow from the receiver to the transmitter. 

What happens is that the transmitter sends data as 
fast as it can, while monitoring the line from the 
receiver for a special "wait" character that tells the 
transmitter not to send any more data. After receiving 
the "wait" character, the transmitter stops until it 
receives a "continue" character from the receiver There 
are several such "protocols" in common use; you may 
have heard of ETX/ACK or X-OFF/X-ON. The first 
member of each pair simply represents the "wait" 
character, and the other, the "continue" character. 

With hardware, a busy condition can be shown 
simply by the polarity of a signal line (high or low); the 
opposite polarity represents the "continue "condition. 
For example, low represents "Busy," high represents 
"continue." 



Note that neither the hardware nor the software 
method is better than the other,- each was developed 
to solve different problems. The software protocols for 
use with MODEMS and remotely operated printers 
where single-line communication links are a part of the 
system. A seismographic sensing unit might be located 
in a remote location, would be linked to a printer in a 
geological survey office by MODEM. A signal in 
addition to the transmit data and receive data lines that 
would distinguish between "wait" and "continue" 
conditions is hard to implement. Modern printers let 
you choose between software and hardware solutions, 
or both. 

Historically MODEMS were serial- in serial-out 
devices, as shown in Fig. 6a. There we see two 
computers connected through MODEMs via telephone 
lines. Each computer has a device labeled "P/S 
Converter," and each MODEM has a device labeled "S/ 
P Converter" That is the same device, and is called a 
UART (Universal Asynchronous Receiver Transmitter). 
Another device inside the MODEM (called an FSK, for 
Frequency Shift Keying encoder) converts the parallel 
binary data into audio tones that can be transmitted 
over telephone lines. 

It is becoming common for MODEMS to be built 
right in the computer,- some MODEMs are built on 
plug-in cards. Such MODEMs give cost advantages, as 
shown in Fig. 6b: external packaging can be eliminated, 
as can the power supply, two UARTs, and associated 
circuitry But a stand-alone MODEM can be used with 
any computer, printer or other device with appropriate 
interfaces, whereas piug-in cards are limited to one 
specific machine. 



lb be continued 
in next month's issue 
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(DN)Designers Notebook; (E)Edltorial; (ER)Equipment Report; (LTR) Letter; (NI)New Ideas; (R)Robotics; 

(SC)Service Clinic; (SQ)Service Questions; (SOSS)State Of Solid State; (STV)Satellite TV 
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Composite Video from RGB Input (ARE) Aug 8 

Computer 

Aided Electronics Design (Grossbtatlj Dec 49 



Expansion (DB) Apr 102 

Management (DB) Jul 84 

On The Workbench (Gmssblatt) Dec 45 

Printer. 160. Dkonix (ER) Oct 32 

Software 

Doesn't Smoke (DB) Jan 102 

Program Corrections and Lab Set-up (DB) Sep 92 
Construction 
Amplifier. Walkman Mar 59 

Battery Charger. Universal (Wight) Jul 67 

Burglar Alarm. Phony (Ringenbergor) Sep 44 

Capacitance Leakage Tester (McClellanj May 51, LTR 

Sep n 
Click and Pop Filter for your Stereo 

(Qorin) May 46, Jun 55 

Continuity Tester, Lalcriing (Knight) Nov 49 

Crystal Radio, Old Time (O'Brian) Oct S4 

EPROM Programmer (Sawkiw) Oct 61, Nov 55 



Home Secunty System (LaMartlna) Jan 49 

Humidity Monitor (Worlay) Feb 61 

JOystick(ARE) Feti12 

Laser, Helium-Neon (Gmssblatt and lannini) Jun 42 
Muse Synthesizer, Mini Fab 75 

S99 Salellite-TV Receiver (Maddox) Jan 4S 

1.2-GHi Frequency Counter (Hum) Jul 47 

Power Supply, Versatile Bench Top 

(Swain and Ubaudi) Jun 51 

Radar Speed- Gun Controller 

(Stevens) Aug 39, LTR Sap 14 

Remote-Controlled Power Switch (Cooper) Aug 43 

Robot 

RE (Sams) Dec 54 

Your Own tRobillardi Mar 47 

Satellite TV DescrambW (Terrio and Perodi) Oct 50 
tittreo 

High Power FET Amplifier (Simpson and 
Cfaritt) Jun 63, J ut 56, Aug 57, 

LTR Nov 10 

TV Decoder (Sokolowslo) Mar 51, LTR Jul 20 

Stun Gun (Grossbiatt and lannini) Sep 41, LTR Nov 10 
Telephone Line Tester (Friedman) Apr 50, LTR Jun 10 
Teletext Decoder (Gilford) Apr 45, May 67, LTR Jun 12 
Two Nitty Projects (Ooll)(Fiction) Apr 60 

Video 

Camera Link. Wireless 
(Sheets £ Graf ) Feb 51 , LTR Mar 14 

Titter ( Flack i Jan 57. Mar 62 

Walkman Amplifier Mar 59 

Continuity Tester (see listing under TEST EQUIPMENT) 

Contnbutions by Hams and SWLs (AR) May 85 

Cross-Country Networking (COMC) Mar 92 

Crystal 

Radio. Ok) Time (C)(0'Brlan) Oct 54 

Timebase. An Inexpensive (NI)(Roher) Feb 46 

Curing Electromagnetic Interference 

(Violent!) Jan S3, Feb 71, Apr 86 

Customer Psychology (SC) Sep 78 



DC 

On CRT Heater (SQ) Jul 63 

To Microwave (SPECSECT)(Bemara) Sep 45 

Dead-Set Servicing (SC) Jul 82 

Decade of Change. A- The Microprocessor 
(Grossbiatt ; Apr 61 

Decoder 
Closed Caption (C)fGiftord) Nov 41, Dec 61 

DTFM Encoding and (Nassar) Dec 65 

Teletext (C)(GirferdJ Apr 45. May 67, LTR Jun 12 

Delay Lines, Analog (Marston) Oct 67 

Descr ambling 

Black Box (STV) Jun 75 

Satellite TV (C)(Terno and Perodi) Oct SO 

TV Signal (Sheets and Graff) Jun 47, Jul 44, Aug 51, 

Sep 54, Nov 46, Dec 57 

Design Oscillator Circuits (Can) Oct 72, Nov 83, Dec 71 

Designer's Notebook (D) 



(Grossbiatt) Jan 106. 


Mar 90 


. Apr 98. 


May 88, 


Jon 71, 


Aug 83. 


Audio Oscillator, An 




Aug 83 


More Single-Gale Designs 




Mar 90 


Precision Rectifiers 




Jun 71 


Schmit! Triggers 

Simple CMOS Switching Circuit, A 




May 88 

Jan 106 


Voilage Doublets 




Apr 98 


Designing With Digital IC'S 
One Snots and Clocks (Carr) 




Jan 71 


DlconLx 






Pnntef. Portable. 150 (ER) 




Oct 31 
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Sltal IC's. Designing With 
ne Shots and Clocks (Car) Jan 71 

Diodes. Zoner, Sorting (ARE) Nov 23 

Diversity Reception, The Return ol (COMC) Fob 96 

Drawing Board I D)( Gross Watt) Jan 102. Fob 112, Mar 88, 
Apr 102. Jul 84. Aug 73. 
Sep 92. Dec 86 
Bank Switching Aug 73 

Memory 
Expansion Apr 102 

Management, More On Jul 84 

Program Corrections and Lab Set-up Sep 92 

Remote Control System Dec 86 

Soltware Doesn't Smokrj! Jen 102 

ZBO Demo Program Feb 112, Mar 88 

DTFM Encoding and Decoding (Nassarj Dec 65 

Dual-Condition Sensing (SOSS) Oct 89 

OVM (see MULTIMETER listing under TEST EQUIPMENT) 



Early 

Days oi Radio. The (Clilford) 
Radio Hrslory (AR) 
Editorial rr>i 



Jul 60. Nov 60 

Feb 106. Mar 66 

Feb 4. Mar 4. Jul 12 

Oct 4. 



Radio-Electronics is on ihe move! (Fonton) Feb 4 

Scrambling: Another View (Giner) Jul 12 

Where Is the "Robotics Revolution*? (Fonton) Mar 4 

Electric Locks ( ARE) Mar 1 

Electromagnetic Interference, Cunng 

I Vol elte") Ja n 53. Feb 7 1 , Apr 66 

EPROM Progra mraer (C ) I Sawkiw ) Oct 61 , Nov 55 

Equipment ReportstD) Jan 32. Feb 28, Mar 22 

Apr 26, May 22, Jun 20. 

Jut 22. Aug 22. Sap 22 

Oct 27, Nov 26. Dec 24 

Antenna, VHF. JV-2X, Mirago-KLM Jun 24 

Cable Tester, 6500, Triplet! May 22 

Compact Disc Cloanar, Phol-On-Olf. 

Melville Technologies (Fiction) Apr 34, LTR Oct 22 
Frequency Counler. WD-757 . VIZ Jun20 

Funciion Generator, 205. OK Industries Jul 26 

IC Tesler. TTL. B&K Aug 22 

Logic 
Analyzer. 16 -Channel. 318, Teklronfa Feb 26 

Probo. Circuitmate LP25, Bookman Dec 24 

Puiser, Ctrcuilroate PR-li. Beck man Dec 28 

Multimeter 
DMM. 3430, Soar Sep 24 

DVM-638, Scope Jan 36 

Primer, Portable, 150. Diconix Oct 32 

Prototyping Kit. Surface Mount. Vector Sep 32 

Remole Control, Programmable, Control 

Center. G-E Mar 22 

Scanner Receiver 

80OXLT, UnSdon- Bearcat Mar 28 

MX-7O0O. Regency May 26. LTR Sep 14 

Slareo Synthesizer, Teledapter TE-600 Rhoados Feb 40 



Telephone Tesler. Radio Shack 

Television, Projection Kit, GR-4500, Heaihkit 

Tracker, 2000, Hunlron 

VCR Distribution Syslem. Rabbit Systems 

Video Board, Chauffer, STB Systems 

Wireless Speaker Syslem. WTS-1, Nady 



Jul 23 
Oct 27 
Apr 26 
Nov 26 
Jan 22 
Aug 27 



Sep 63 



4007, Versatile, the (Marslon) 
FET, High Power Stereo Amp (C)(Sirnpson 
and Clarke) Jun 63, Jul 56, Aug 57, 

LTR Nov 10 



Fiber Optic Communications (COMC) 


May 90 


Flasher. Sequential |NI) 


Dec 32 


Fleetwood (SO) 


Aug 76 


Flood Alarm (NIK Cook) 


Apr 100 


Fluorescent Lights (ARE) 


Sep 12 


Flyback 
Hot (SO) 


Aug 76 
Jul S3 


Shorted (SO) 


FM (see listing under RADIO) 




Foreign Radio (SQi 


Sep 79 


French Connection (SO) 


Jul 83 


Frequency end Period (ARE) 


Feb 12 


Frequency Gounler (see listing under TEST EQUIPMENT) 


Function Generator (see listing under TEST EQUIPMENT) 



General Eloctnc 
M-722 {SQ) 
Remote Control., Programmable. 



Aug 76 



Control Central (ER) 
Gravitational Waves? (Hodcrwartec) 


Apr 53, 


Mar 22 
LTR Aug 12 


H 






HBO. The Raid On (Sheets and Graf) 
Healing with Electronics (Fish) 
Heat Proofing Your Projects (Davis) 
Heath 

New Hera (R) 

Televison. Proieclion Kit. GFI-24O0 (ERJ 


Oct 47 
Apr 78 

Jan 63 

Maya3 
Oct 27 



Hi-Fi (see STEREO) 

High Fidelity (see STEREO) 

High Power FET Stereo Amp (C) (Simpson 

and Darke) Jun 63, Jul 56, Aug 57, 

LTR Nov 10 
Homo Secunly Syslem. Build This (C)(LaMarlinaj Jan 49 
Hot Resistors and Shorted Capacitors (SC) Apr 86 

How To 

Design Oscillator Circuits (Carr) Jul 65, Aug 54. Sep 58, 
Oct 72. Nov 63, Dec 71 

Make Kirlian Photographs 

(lovino) May 43. LTR Sep 14, LTR Oct 22 

Horizontal Sweep. No (SQI Sep 79 

Humidity Monitor (C)(Wcfley) Feb 81 

Hunlron 

Tracker. 2000 (ER) Apr 26 



IC 
Everywhere. I See (SCj Feb 110 

Making Measurements wiih (Trtetley) May 63 

Packaging, h Revolution in (Byars) May 59. LTR Oct 25 
Temperature Sensors and More (SOSS) Jan 99 

Tester (see listing under TEST EQUIPMENT) 



Inexpensive Robotics Arms (R) 
inside the Telephone (Graf and Graf) 
Interference. Curing Electromagnetic 

(LaViolerte) 
Its Kale— Bar Ihe Door! (STV) 



Jul 80 
Oct 56. Nov SI 



Jan 53, Feb 71 
Mar 61 



Joystick, Building a (ARE) 



Feb 12 



K 



Kirlian Photographs. How to Make 
( lovino! May 43, LTR Sep 22, LTR Oct 22 



Lasers ( SPECS ECTJ Ju n 39 

Hallum-Neon (C ) (G rossblatl and ianni r 1 1 1 Jun 42 

Looking at (Bernard) Jun 39, LTR Oct 22 

Uttari(D) Jan 12. Fob 16. Mar 14, 

Apr 22, May 12, Jun 10, 
Jul 14, Aug 12, Sep 14, 
Oct 22, Nov 10, Dec 6 
Locks, Electric (ARE) Mar 10 

Logic Analyser (see iisling under TEST EQUIPMENT) 
Logic Probe (see listing under TEST EQUIPMENT) 
Logic Puiser (see listing under TEST EQUIPMENT) 
Looking at Users (Bernard) Jun 39, LTR Oct 22 

Low Voltage (SQ) Sep 79 



M 



Maonavox 

E340I8 (SQ) Oct 85 

Magnetic Phono preamp (ARE) Mar 8 

Measurements with IC's, Making (Triolley) May 63 

Measuring Speaker Impedance (ARE) Apr 6 

Medical Electronics 

Healing with Electronics (Fish) Apr 78 

Melville Technologies 

Compact Disc Cleaner, 
Phw-On-Ofl (ER) (Fiction) Apr 34, LTR Oct 23 

Memory (see listing under COMPUTER) 
Microprocessor, The, A Decade of 

Change A (Grossblatl) Apr 61 

Microwave (see listing under TEST EQUIPMENT) 
Mini Music Synthesizer I'C) Feb 75 

Mirage-KLM 

Antenna , VHF, J V-2X (ER) Jun 24 

Misconvergence (SQ) Sep 79 

Morse Electrophonic 

7900 (SQ) Jul 83 

Multimeter (see listing under TEST EQUIPMENT) 
Music Synthesizer. Mini (C) Feb 75 

Mystery Computer Revealed (R) Apr 61 



N 



Needs Tuning Capacitor (ARE) 
New 
Ideas (D) 



Helium-Neon Laser (C)( Grossblatl and lannim) Jun 42 



Apr 12 

Feb 46, Mar 32, Apr 100. 

May 32. Jun 32. Aug 29 

Nov 38, Dec 32 

Cable Tesler, Simple (Doering) Aug 29 

Crystal Tlmebase, An inexpensive (Roher) Feb 46 

FkMd Alarm, Easy lo Build (Cook) Apr 100 

Robot 

Eyes (Ellis) Mar 32 

Light Seeking (Tavares) Nov 38 

Sequential Flasher Dec 32 

Simple Circuit Foils Car Thieves (Goers) May 32 

Telephone Answering Syslem (Youkorsur) Jun 32 



Products (D) Jan 111. Feb 24, 

Apr 40, May 38. 
Jut 30, Aug 30. 
Ocl 42, Nov 31, 

World of Communications (SPECSECT)IKobb) 



Nady Systems 

Wiicloss Speaker System (ER) 
Nitty Projects. Two (C)(Oolt)(Fic(ion) 



OK Industries 
Function Generaior. 205 (ER) 

1-GH* Frequency Counler (CKHuffi) 
Op Amps. New (SOSS) 
Oscillation (SO) 
Oscillator Circuils. How to 
Design (Carr) 



Mar 30. 
Jun 28, 
Sep 34, 
Doc 38 
Sep 49 

Aug 27 
Apr 60 



Overload Protection (SOSS) 



Jul 65, Aug 54. 
Oct 72, Nov 63, 



Jul 26 

Jul 47 

May 88 

Jul 83 

Sep 58. 

Dec 71 
Mar 94 






PC Board Ground Plane (ARE) Apr 6 

Parts lor Crystal Radio (ARE) Apr 12 

Pest Repeller Questions (ARE) May 8 

Pet Robot (R) Jun 74 

Phono (see listing under STEREO! 
Phony Burglar Alarm (CHRingenoergerJ Sep 44 

Photographs. How lo Make Kirlian 

(tovinej May 43, LTD Sep 22, LTR Oct 22 

Pocket Television Recervers (Biochmsn) Jul 39, Aug 47 
Position Sensing (R) 

Sep 74 

Jul 8 



May3 
Aug 43 



Nov 80 



Una TV Interference (ARE) 

Supply (also see TEST EQUIPMENT) 

Supply Simple (ARE) 

Switch. Remole-Conlrolled (C) (Cooper) 
Primed Circuit (see P-C) 
Printer (see listing under COMPUTER) 
Privale Amateur Communications (COMMC) 
Programmer, EPROM (C)(Sawkrw) Oct 61, Nov 55 

Programs (see listing under COMPUTERS) 
Projection Television (see listing under TELEVISION) 
Prototyping Kil. Surface Mounl, SMT, Vector (ER) Sop 32 



Rabbit Systems 

VCR Signal Distribution Syslem (ER) Nov 26 

Radar 

Signal Detector (Hodowanec) Jul 52 
Speed-Gun Con) roller (C)(Stevens) Aug 39, LTR Sep 14 

Radio (also see ANTIQUE RADIO) 

Aircraft Radio on Ihe FM Band (ARE) Jul 10 

Anlenna. VHF. JV-2X. Mirage-KLM (ER) May 24 

Communications (SPECSECT) Sep 45 

From DC to Microwave (Bernard) Sep 45 



New World Ot (Kobb) 
Communications Corner 
(D)(Friedman) 



Sep 49 

Feb 96, Mar 32, Apr 105. 
May 90, Jul 69, Aug 81. 
Aug 84, Oct 92, Nov 80 
Jul 89 






Apr 105 
Oct 92 
Sep 84 
Mar 92 
Feb 96 
May 90 
Nov BO 
Aug 81 
Oct 54 

Jul 61, Nov 60 
Feb 106,Mar 86 

Apr 14 
Jan 26 

Sep 79 



Amateur Packet Switching 

Broadband Amplifiers 

Closed Captioning 

Communicalions Wars 

Cross-Counlry Networking 

Diversity Fleceplion. The Return of 

Fiber Optic 

Privale Amalaur Communications 

Spikes and Cures 
Crystal. Old Time (Q(O'Bnan) 
Early 

Days Of. The (Clifford) 

History (ARE) 
FM 

Notch Filter (ARE) 
Reporting Shortwave Reception (ARE) 
Scanner 

Booster (SQ) 

FlRcftlver 

B00XLT, Unkfen-Bearcal (ER) Mar 28 

MX-7000, Regency (ER) May 26. LTR Sep 14 

Telephone Tester (ER) Jul 23 

Trimming AM Aulo (ARE) Sep 12 

Radio- Electronics is on Ihe Move (EJ(Fenton) Fab 4 

Raid On HBO, The (Sheets and Gral) Oct 47 

RCA 

CTC-71 (SQ) 

CTC-76 (SQ) 

CTC-107 (SO) 
Reader Input (SC) 
Recliliers. Precision (DN) 
Red Hot Damper Tube (SO) 
Regency 

Scanner Receiver, MX-7000 (ER) May 26, LTR Sep 14 
Remote Control 

Power Switch (CHCooper) 

Programmable, Control Central, G-E (ER) 
Repairing (see SERVICING) 
Replacing Transistors (SCI 
Reporting Shortwave Reception (ARE) 



Sop 78 

MarBS 

Jul S3 
Oct 85 
Jun 71 
Jan 109 



Aug 43 

Mar 22 



Aug 75 
Jan 26 



76 



Bum!, Simple Curs tor (SO; Mir 85 

Decade Box (sea listing under TEST EQUIPMENT) 

Revolution in IC Packaging. A (Bynrs) May 59. LTR Oct 24 

Rhoadea 
Sloreo Synthesizer. TE-600 Toledapter (EH I Feb 40 

Robot (see robotics) 



Simple 



Robotics (D)(Roblllard) 



Jan 64, Eeb 34, Apr 91 

May 63. Jun 74. Jul 80, 

Aug 71, Sep 74. Oct 62, 

Nov 74, Dec 81 

Brains Feb 94 

Heaths Now Hero May 83 

Inexpensive Arms Jul 60 

More On Vision Systems Dec 81 

Mystery Computer Revealed Apr 81 

Pot Jun 74 

Position Sensing Sep 74 

Asms Revtsftn Oct 82 

Simple Solid-Stale Vision Nov 74 

Tactile Sensing Aug 71 

Voice Recognition, end Jan 84 

(5PECSECT) (Hoblllard) Mir 41 

Personal (Robillardl Mar 41 

Your Own. Build (flobillard) Mar 47 

Revolution. Where Is (E)(Fenton) Mar 4 

Boboi 

Eves INIJ(Eliis) Mar 32 

Light Seeking (Nl)lTavares) Nov 38 

Personal , Buyer's Guide To (Robillard ) M a r 4 1 

Pet (H| Jun 74 

R-E (Cl(Sarns) Dec 54 

Your Own. Build { flobillard ) Mar 47 

Rovers Revisited |R| Oct 82 



anyo 
91C63(SQ| 






Sep 79 


atellU* TV (DHCoopor) 


Jan 92, 


Feb 103 


Mar 81, 




Apr 82 


May SO 


Jun 75, 




Jul 78, 


Aug 69. Sep 72. 




Oct 86 


. Nov 70 


, Dec 79 


Black-Box Descrambling 






Jun 75 


Breaking VideoCypher 
Budget DBS System 
C, Ku. andOBS 






Dec 79 






Nov 70 






Jan 92 


C-Band DBS? 






Feb 103 


It's Kale— Bar the Door 






Mar 81 


Kate Test, The 






Apr 82 


Ku Change, die 






Oct 88 


Microwave Test Equipment 






Sep 72 


Scrambling 

And TVRO Systems 












Aug 69 


Update 






May 60 


Woes 






Jul 78 


Black Box Dascramdling (STV 






Jun 75 



Breaking VideoCypher (STV) 
Budget DBS System (STY! 



Nov 70 
Nov 70 
Jan 92 
Feb 103 
OclSO 
Mar 81 
Apr 82 
Oct B6 
Sep 72 
Oct 47 
Jan 45 



Aug 89 
Jul 12 

May 80 
Jul 78 



May 88 



C. Ku. and OSS (STV) 

C-Barvj DBS? 

Descrambler IC)(Terno and Perodtl 

II 'a Kale-Bar the Ooorl (STV) 

Kate Test. I he (STV) 

Ku Change, the (STV) 

Microwave Tost Equipment (STV) 

Raid on HBO, The (Sheets and Graf) 

Receiver. Build This $99 (C)(Maddox) 

Scrambling 
And TVRO Systems (STV) 
Another View (E) 
Updalo (STV) 
Woes (STV) 
Scanner (see listing under RADIO) 
Schmitt Triggers i D N i 
Scope (also see listing under TEST EQUIPMENT] 

Multimeter. OVM-63e(ER| Jan 38 

Scrambling 

Another View (El Jul 12 

Update (STV) May 60 

Woes (STV) Jul 78 

Screwdriver Serviceman (SC) Oct 85 

564-4173 Jan 109 

564-417700400 ISO,) Mar 85 

Security System, Build This Home (C)(LaMai1lna) Jan 49 

Sensors, IC Temperature and mote (SOSS) Jan 99 

Service Clinic (DMOarr) Jan 108, Feb 110, Mar 84, 

Apr 88. Jul 82, Aug 75 

Sap 78, Oct 65. Dec 88 

Customer Psychology Sept 78 

Dead-Sot Servicing Jul 82 

Hot flcsislors and Shorted Capacitors Apr 88 

I See IC's Everywhere Fab 110 

Repairing Old TVs Jan 108 

Replacing Transistors Aug 75 

Screwdriver Serviceman Oct 85 

Signal Tracing Dec 88 

Voltage Regulators Mar 84 

Service Questions (D){Darr) Jan 109. Feb 111, Mar 85, 

Apr 90, Jul 83, Aug 76, 

Sep 78. Oct 85. Dec 89 

Servicing 

B . I C . Turntables ( L) Apr SO 

Compact Disc Players (Lank) Jsn 67, Feb 76. M»r 73 

Repairing Old TVs (SC) Jan 108 

Troubleshooting the Tough Ones (Salerno) Mar 76 

Shrunken Video (SO) Jan 109 



Circuit Foils Car Thieves (Goeis) 


May 32 


Power Supply ( A RE ) MayS, 

RF Flow Monitor (ARE) 


LTR Sop 22 


Apr 14 


Single 
Chip Sync Sweep Circuit (SOSS) 




Jun 72 


Gate Designs. More (ON) 


Mar 90 


Slow Guns (SO) 


Aug 76 


Soar 
Digital Multimeter, 3430 (EH) 


Sep 24 


Software (see listing under COMPUTER) 




Sony 




KX-2501 (SQ| 


Apr 90 


Misccnvofgonce iSQ) 


Sep 79 


Static Convergence (SQ) 
Walkman Amplifier (C) 


Apr 90 


Mar 59 


Speaker (see listing under STEREO) 




Speakerphone (see TELEPHONE) 




Spikes and Cures (COMMC) 


Aug 81 


State of Solid State (D)( Scott) Jan 93. Mar 


"■': Apr 106, 


May 89, Jun 


72, Aug 79, 




Oct 69 


Chop- Amps 
Dual-Condition Sensing 


Aug 79 


Oct 69 


IC Temperature Sensors and More 


Jan 99 


Now Op Amps 


May 66 


Overvoltage Protection 


Mar 94 


Single-Chip Sync Sweep Circuit 

Temperature Alarm IC 


Jun 72 


Apr 106 


STB Systems 




Video Board, Chaulfor (ER) 


Jan 22 


SUmo 




Amplifier 




High Power FET (C)(SlmpS0(l 




and Clarke) Jun 63, Jul 56, Aug 57, 

ITD U— in 


Walkman (C) 


Mar 59 


Audio Distortion Filler (ARE) 


Jul 10 


Click and Pop Fitter for your (Cj(Gonn) May 46, Jun 55 


Compact Disc 




Cleaner, Phot-On-OH, Melville 




Technologies (EH) Apr 34 


LTR Oct 24 


Repairing Players (Lank) Jen 67, Fob 79. Mar 73 


Bit- By- Bit (Bernard) 


Aug S3 


Distortion Filler. Audio (ARE) 


Juno 


Phono Preamp, Magnetic (ARE) 


MarS 


Speaker 




Enclosure. R-J (ARE) 


Mar S 


Headphones, and (AR) 


Sop 88 


Measuring Impedance (ARE) 
System. Wireless, WTS-1. Nady (EH) 
Wiring Extension (ARE) 


Apr6 


Aug 27 


Jan 26 


Stroboscope. Simple (ARE) 


Aug 8 


Synthesizer, Teledapler TE-600, Rhoades (ER) Feb 40 


TV Decoder (Q(Sokolowskl) 


Mar 51 


Stroboscope (see lisling under STEREO) 




Stun Gun. Build This (CKGrossblafl 




and lannlm) Sep 41 


LTR Nov 10 


Surface Mount Technology, Prototyping Kit. 




Vector (ER) 


Sep 32 


Switches, Transistor. All About (Cebik) 


Feb 83 


Switching, Bank (DB) 


Aug 73 


Sylvan la 




cc4i5aw(so) 


Aug 76 


Synthesizer (see MUSIC, also see STEREO, 




also see TELEVISION) 





Tactile Sensing (R) Aug 71 

Teknika 

3249 (SO) Feb 111 

Tektronix 

Logic Anatyzeer. 18-Channai, 318 (ER) Feb 28 

Telephone 

Answenng System (NI)(¥oukersur) Jun 32 

Inside the (Gral and Graft Oct 56, Nov 61 

Line Taster (CMFnedman) Apr 50, LTR Jun 10 



Apr 6 
Jul 23 



SpeakBrphone Information (ARE) 

Tester (ER) 
Telefax (see listing under VIDEO) 
Television (see listing under VIDEO, also 

aee SATELLITE TV) 
Temperature 

Alarm IC (SOSS) 

Sensors and more. IC (SOSS) 
Test Equipment 

Antique ( AR) 

Cable Tester 
Simple (Nl)tOoenng) 
6500, Triplet! (ER) 

Capacitance Leakage Tester 
(Cl(McCleHan) May 51, LTR Sep 22 

Continuity Tester, Latching (CHKrught) Nov 48 



Apr 69, May 71 
Jul 47 



Apr 106 
Jan 99 

Aug 77 

Aug 29 
May 22 



Frequency Counter 

AM Al ' 



:l About (Martin) 

1.2-GHz(C)(Huift) 

WO-757. V1Z(ER1 
Fucllon Generator 

205. OK Machine (ER) 
IC Tester. TTL. B&K (ER) 
Logic 

Analyzer, 16-Channol. 318. 
Tektronix (ER) 

Probe. Ctreuiimete LP25. Beckman (ER) 

Pulsei, Ctrcuitmate PR41, Beckman (ER) 
Microwave (STV) 



Jul 26 
Aug 22 



Feb 26 
Dec 24 
Dec 28 
Sep 72 



Multimeter 
Digital. 3430. Soar (ER) 
DVM-638. Scope (ER) 

Power Supply. Versatile Bench Top iCl 
(Swain and Ubaudil 

Resislor Decode Box iAREJ 

Scope For TV. What Kind (SO.) 

Telephone 
Line Tester (C ) (Fnodman) Apr 

Tester (ER) 

Tracker, 2000. Huntren (ER) 
Time Delay. Electronic (AR) 
Tiller. Video iCI(Flack) 
Toshiba 

C998 (SO) 
Tractor-Radio Problems (SQ) 
Transistor Switches, All About (Cebik) 
Triptott 

Cable Tester, 6500 (ER I 
Troubleshooting (see SERVICING) 
True North, Where is? (ARE) 
Tuning -Eyes" and AVC (AR) 
TV (see TELEVISION Isting under VIDEO. 

see SATELLITE TV) 
Two Nitty Projects (CKOoJtHRction) 



also 



Oct 14 
Jul 86 



Apr 50 



u 



Uniden-Bearcat 
Scanner Receiver, 800XLT (EH) 

Universal Battery Charger (C)( Wright) 



VCR (see listing under VIDEO) 

Prototyping Kil, SMT (ERi 
Vertical Bar in Picture (SQ) 
Versatile 
Bench Top Power Supply (CHSwain and Ubaudil Jun 51 
4007. The (Marston ) Sep 83 

Vertical Deflection, No (SO) Aug 76 

Video (also see SATELLITE TV) 
Camera Link, Wireless (C)( Sheets 

& Graf) Feb 51. LTH Mar 14 

Board. C haulier, STB Systams(ER) Jan 22 

News(D)(Lachenbruch) Jan 6, Mar 12, Apr 16, 

May 10, Jun 4,Jul 6, 

Aug 6, Sep 6. Oct 12, 

Nov S.Dec 6 

Remote Control, Programmable. Control 

Center, G-E (EH) Mar 22 



Decoder (C)(GiNord) Apr 45, May 67, LTR Jun 12 
Television 
Balun tor Rhombic (ARE) Aug 8, Oct 16 
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Satellite TV 



Hacking Videocipher 

PARDON ME IF I'm REPEATING OLD 

news, but most of the major satel- 
lite signals are being broadcast in 
scrambled form. That scrambling 
has caused significant problems in 
the TVRO industry. For example, 
sales are off by more than half, and 
everyone from OEM to dealer is 
hurting. Some people are hurting 
badly enough that they are attempt- 
ing to do something about scram- 
bling — they're trying to beat it. 

Black-box solutions abound al- 
ready, and there is an active under- 
ground (and middleground) in 
which descrambling devices and 
information are being distributed. 
However, until quite recently, 
most claims about successful de- 
scrambling were fanciful flights of 
creative copywriting. But no more. 

Oak and M/A-Com 

Two unrelated scrambling sys- 
tems are being used in the U.S. 
and Canada this year. One is the 
product of Oak Industries; they 
call their system the ORION (Oak 
Restricted /nformation and 
Operation Network). Two versions 
of their decoders are available; 
one is for cable-systems operators 
and one is for the home market. 
The home-style decoder for that 
system is called the ORION P; the 
P stands for Personal. 

In the U.S., we have the M/A- 
Com Videocipher system, which 
has been widely adopted by cable 
programmers such as HBO, CNN, 
and more than a dozen others. 
(Even The Disney Channel is 
scrambling now.) There are also 
two versions of Videocipher; the 
VC-2, which is for the cable peo- 
ple, and the VC-2000, which is for 
home use. 




FIG. 1 



Descrambling both Oak's and 
M/A-Com's video signals was 
child's play. In fact, at least one 
home-style receiver manufactured 
by Arunta Engineering (3111 E. 
Thomas Rd., Phoenix, AZ 85016) 
decodes that type of video straight 
out of the box. It may be coinci- 
dental, but Arunta's receiver was 
designed and marketed before 
Videocipher took off. But the fact 
is that it does produce perfect pic- 
tures from both types of signals. 

The audio has been a greater 
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Interested in TVRO? 



For nearly two years Bob Cooper has 
provided a no-charge kit ot printed mate- 
rials that describes the challenges of and 
opportunities in selling TVRO systems to- 
day. With the present intense interest In 
scrambling systems, Coop's CSD has 
made available a new no -charge service. 
The SCRAMBLE FAX hotline is a 24- 
hour-per-day telephone service that 
provides accurate, detailed, and hard-to- 
find facts concerning the changeover to 
scrambling in the satellite communica- 
tions industry. Information describing sat- 
ellite receivers tested for scrambling 
compatibility, sources for authorized de- 
scramblers, wholesale rates of scram- 
bling equipment and services— all are 
provided on the SCRAMBLE FAX hotline. 
There is no charge for that service, other 
than your long-distance telephone ex- 
penses. Simply dial (305) 771-0575 for a 
concise and timely three-minute capsule 
report that covers the latest in scrambling 
news. 




BOB COOPER, JR., 

SATELLITE-TV EDITOR 



challenge. The first breakthrough 
comes from the Canadian firm 
Westar Technologies (2 Bloor 
Street West, Suite 100, Toronto, 
Ontario, Canada M4W 3E2). West- 
ar has introduced an IC, shown in 
Fig. 1, that contains complete de- 
scrambling circuitry for the Oak 
system — both video and audio — 
on a 40-pin carrier. 

In mid August that IC costs 
about $250, and the ORION P de- 
coders are selling for approx- 
imately the same price. So, for 
$500 or so, you can have access to 
everything scrambled by the Oak 
system. 

Needless to say, there are sever- 
al legal problems here, because 
neither U.S. nor Canadian au- 
thorities condone descrambling 
signals that are intended only for 
authorized use. 

The next breakthrough is immi- 
nent, if it has not been attained by 
the time this column reaches 
print. It involves the Videocipher 
system, which until now has been 
invincible to hacking attempts. 

The Oak system converts audio 
to digital form and then hides it in 
the video signal. The M/A-Com 
system uses a similar technology, 
but it also encrypts the audio ac- 
cording to a Governmental se- 
curity standard called DES (Digital 
Encryption 5andard). To recover 
the Videocipher audio, one must 
first extract the digital data and 
then decrypt it according to a key. 

The M/A-Com system might 
have been invincible were it not m 
for design "features" of the fn 
Videocipher system. What really § 
compromises the system is that a 5 
master decoding key is transmit- £ 
ted along with the encoded audio. § 
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Therefore the key to unlock 
scrambling the system is actually 
there in the data stream. The key 
itself is also encrypted, but it is 
nonetheless present. 

Finding a way to decode that key 
is a considerable challenge, and it 
has attracted some of the most tal- 
ented engineers, software 
hackers, and cryptanalysts in the 
world. Like Mount Everest, it is 
there; and, for the same reason 
that some climb the mountain, 
others are slowly revealing the se- 



crets of Videocipher. There has 
been significant progress to date; 
much more will have been accom- 
plished by the time you read this 
report. 

For example, it was determined 
at an early stage that integrated cir- 
cuit V7 in the Videocipher unit 
holds some of the decrypting 
keys. Getting inside that IC to re- 
cover the data hidden there was a 
trick, since removing it from the 
circuit killed it. To get inside, re- 
searchers used a microscopic drill 



SCRAMBLE-FAX 

SCRAMBLE-FAX 

from Bob Cooper 

IF satellite scrambling is important to you, here is a single 
source of timely, confidential information of great value; 

SCRAMBLE-FAX. Bob Cooper is routinely gathering all of the 
important scrambling information (who, what, when, where and how) 
and compiling it in printed form in an important newsletter called 
SCRAM BLE-FAXtm. Sources for pirate decoders, reports on attempts 
to 'beat the system', full lists of who is scrambling, how and when. 
Each issue of SCRAMBLE- FAX is timely and new; but, each issue 
is a detailed encyclopedia of scrambling information and totally 
complete. 



REPORTS on M/A-Com efforts to shut downl 
pirate units, exporting of bootleg descramblersl 
outside of the USA, complete listings of all (37+) I 
channels now scrambling and those planning to I 
scramble. The activities of DESug, the DES Users! 
Group, and their progress on 'breaking' thel 
Videocipher 'code', modifying receivers to accept | 
Videocipher and much-much more. 



THE 

SCRAMBLING 

INFORMATION 

CHANNEL" 



'W«»! 



WEST A R Communications/Westcom. the Toronto area alleged 
manufacturer at '{urate decoders' for HBO/ 1 Showtime and other 
Vkfcoctpher type scrambled services reportedly has been sold to a new 
group erf irwestore; all Canadian. The firm has been offering their pirate- 
type decoder unit for $500 [US) for several weeks claiming it decodes 
all Videocipher scrambled video plus audio signals. Attempts to locate 
the firm other than Ihrough (heir S00 telephone number (1-6CO/2G5- 
5675) typically meet with failure and the firm is quick to explain Ih&t 
rt wold be inappropriate for Ihem to identify their actual street address 
location (SCRAMBLE-FAX suggests you &iy 504 Iroquois Ston*. Oakviile, 
Ontario; and 416/842-2877 as their rwi^GO teleo).. 



EACH issue of SCRAMBLE-FAX is 
se nt to you vi a A I R-ma i I the very day 
your order is entered. Simply call 
305/771-0505 to order your copy 
(have VISA or Mastercharge card 
handy) or write for your copy enclos- 
ing payment for $10 (US funds) to 
the address shown below. PLUS — 
each issue is 'supported' by a 
SCRAMBLE-FAX 'Hotline' tele- 
phone updating service. 

DIAL 305/771-0575 anytime for a complete update on the status 
of scrambling. 'Hotline' recorded reports are provided by Bob Cooper 
as an 'instant update' to SCRAMBLE- FAX and carry fast-breaking 
news items of interest to the scrambling scene. But have your 
notebook and pen handy; each 'Hotline' report contains many 
telephone numbers and addresses you will want to retain! 

S C R A M B L E - F AX ^ Bob c »p^ 

305/771-0505 or for free 'Hotline' service, 305/771-0575. To order 
by mail, send check/ money order or enclose VISA/ Mastercharge 
number and expiration date: CSD Magazine, P.O. Box 100858, Ft. 
Lauderdale, Fl. 33310 



to enter the IC and reach a special 
location where the silicon chip is 
bonded to the carrier. A small drop 
of mercury was then placed in the 
microscopic hole to allow an elec- 
trical connection to that point. Sig- 
nals within the IC could then be 
analyzed. All of that was accom- 
plished while the chip was fired up 
and operating! Needless to say, 
several of the IC's were destroyed 
during that process. 

Data was extracted and deliv- 
ered to software analysts who were 
assigned the task of descrambling 
the programming secrets. Once 
the program is deciphered, the 
next trick is to write a new pro- 
gram that gets around M/A-Com's 
program. 

The upshot of this is that we ex- 
pect to see Videocipher clones 
soon. And since the hackers also 
expect that some of their clones 
will ultimately end upatM/A-Com, 
a clever "auto-cloning" technique 
is being studied; it will allow the 
clone IC's to "refresh" their decod- 
ing keys by continually analyzing 
the data stream fed via satellite that 
we now know is present. 

Legalities 

It is not i llegal to take 
Videocipher apart to learn how it 
works. However, distributing 
hardware that does so, or even in- 
formation describing how to do so 
may be illegal. 

Many of those working on 
cracking Videocipher have no 
commercial interest in selling or in 
profiting in any way from cracking 
Videocipher; when the task is ac- 
complished they will simply back 
out and leave any possible com- 
mercial exploitation and distribu- 
tion to others. Rest assured that 
such exploitation will take place. 

Needless to say, the people at 
Oak and M/A-Com are unhappy 
about any unauthorized descram- 
bling. So lawsuits are probable. 
Even those who provide detailed 
decoder/hacking information in 
print run the risk of being sued. As 
in many other facets of American 
life, the lawyers will make lots of 
bucks while the public struggles to 
understand the how's and why's of 
what is happening, and tries to fig- 
ure out how to react to the under- 
ground distribution of information 
and hardware. R-E 



Robotics 



Experimental robot vision 



LAST TIME WE PRESENTED THE CON- 

struction details of a simple pho- 
tocell-based vision sensor. To 
conclude the presentation, this 
time we'll show you how to con- 
nect it to a microcomputer, and 
then we'll discuss a few software 
algorithms that demonstrate how 
to use it. 

The sensor consists of nine pho- 
tocells. For a computer to be able 
to read the analog resistance of 
each photocell, that resistance 
must be converted into the digital 
language the computer under- 
stands. So we must use an ADC 
(Analog-to-D/g/fa/ Converter). 
When a photocell is connected 
between the positive supply volt- 
age and a resistor that is grounded 
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on the opposite end, the pair acts 
as a variable voltage divider. The 
divider is variable because the re- 
sistance of the photocell changes 
depending on the amount of light 
that reaches its active surface. 
When you connect the output of 
the divider circuit to the input of 
an ADC, a digital representation of 
the voltage dropped by the pho- 
tocell may be read. 

It would be inconvenient and 
expensive to connect a single ADC 
to each of the nine sensors in our 
vision unit. Fortunately, however, 
National Semiconductor has an IC 
(the ADC0816) that includes not 
only an ADC, but also a16-channel 
analog multiplexer that allows us 
to monitor all nine photocells {and 
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FIG. 1 



FIG. 2 

seven other analog inputs, if desir- 
ed) without multiplying costs nine 
times. 

Figure 1 shows the circuit details 
of the sensor interface. In addition 
to the sixteen analog inputs, the 
ADC0816 has four address inputs 
that allow you to select which of 
the sixteen inputs you want to 
read. Further, the circuit has sever- 
al control lines that are used to 
select various operations. We'll 
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discuss each of the control lines 
below. 

If your computer has a built-in 
eight-bit parallel interface, you 
can probably use the circuit di- 
rectly as shown. Otherwise, you'll 
have to add some external circuit- 
ry. One way of connecting the 
ADC0816 to an 8-bit computer sys- 
tem is as follows. 

The computer's data bus (or 
eight-bit I/O bus) is connected di- 
rectly to the IC's 3-state data out- 
puts (pins 24-31). You could and 
the computer's read signal with a 
decoded port address and apply 
that signal to the output enable 
input (pin 21) in order to read a 
value from the ADC0816. 

Selecting a channel is done by 
setting up the four address lines of 
the ADC0816 and then strobing the 
address into the ale input (pin 32) 
via another decoded output and- 
ed with the computer's write line. 
The ADC's address lines can be 
connected directly to the low- 
order address lines of the control 
computer. 

Last, the start input (pin 16) is 
used to start the conversion pro- 



AN ENDING, 
A BEGINNING 

This marks the 19th and final install- 
ment of Mr. Robiilards Robotics column. 
We'll miss Mark (who will contribute an 
occasional feature article), but we're 
happy to announce a new series of arti- 
cles that includes complete details for 
building, operating, and experimenting 
with a personal robot. The new series be- 
gins in this issue and will continue for 
many months, as we continue keeping 
you up to date on the latest developments 
in the fascinating field of personal 
robotics. R-E 

cess. You could drive that input 
with another decoded output port 
AND-ed with the computer's write 
line. 

Because the ADC works much 
slower than your computer, you 
cannot simply select a channel, 
send a "start" command, and then 
read the data. The ADC must sam- 
ple the input and then convert it to 
digital form. The ADC0816 can take 
as long as 116 lls to complete the 
conversion. To alert the computer 
when the conversion is done, the 
IC has a special end-of-con- 
version output (pin 13) that goes 



high when a digital representation 
of the analog input may be read. 
You can monitor pin 13 by AND-ing 
a decoded I/O port address with 
your computer's read line. Alter- 
natively, you may want to connect 
pin 13 to an interrupt input; doing 
so would allow your computer to 
do other things while the ADC is 
working. 

Figure 2 outlines the basic al- 
gorithm for scanning the nine-ele- 
ment sensor. First we select analog 
channel one. Then the start signal 
is activated. Then the computer 
goes into a loop and monitors the 
end-of-conver5ion output. When 
that signal goes high, the output 
buffer is read, and its value is 
stored in a nine-byte table for anal- 
ysis later. The program loops to 
select the next channel (i.e., the 
next sensor element) and ex- 
ecutes the same sequence of oper- 
ations. When all sensors have been 
read, the algorithm is finished. 

After reading in the data, it must 
be analyzed. It would simplify 
analysts if each sensor returned a 
value of 1 for light areas and a value 
of for dark areas. Then the table 
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publication are now available from 
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of bytes could be compared with a 
set of previously-stored templates. 
The program would interpret the 
object as being the one with the 
closest match. 

However, things don't work 
quite so simply in the real world. 
In fact, the circuit shown here is so 
sensitive that, instead of getting 
two distinct values that represent 
light and dark, you'll be getting 
readings with 256 distinct values. 
Areas of your target that appear to 
be the same will actually register 
tremendous differences. 

In order to eliminate most of 
that "clutter," an auto-sensitiza- 
tion adjustment must be made. 
What we must do is to trick the 
circuit into being less sensitive. 
One way of doing so is with a 
threshold adjustment. Looking 
back at the circuit in Fig. 1, notice 
the resistive voltage divider con- 
nected to pin 19 (V REF ) of the ADC. 
All converted values are compared 
to the value at that pin. By varying 
the reference, you can adjust the 
sensitivity of the circuit. 

You could use a DAC ( Digital -to- 
/\nalog Converter) to perform the 
auto-focus. Connect the digital in- 
puts of the DAC to a separate out- 
put port, and the analog output of 
the DAC to the reference input of 
the ADC. Then, by placing a black 
and white cross (or some other 
shape) under the sensor, have the 
computer read the ADC. If the 
sensors under the black areas 
don't read similarly, have the com- 
puter change the reference volt- 
age via the DAC converter. Adjust 
the reference until the output 
reads the way you want it to. 

Also, you could calibrate the 
sensor manually using a potenti- 
ometer and some sort of program 
that outputs the values to the 
screen. The value of the automatic 
circuit, though, is that the com- 
puter can calibrate itself at any 
time. 

I have found the sensor to be 
great at picking out brightly col- 
ored symbols on a dark block. In 
addition, the sensor reads well at a 
distance of one inch above the tar- 
get object. As discussed last time, 
use a flash from an old camera to 
illuminate the area evenly. And be 
sure that the duration of the flash 
is at least 200 fxs to compensate for 
the conversion time. R-E 
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DURING THE PAST TWO YEARS I HAVE 

made many references to reader 
correspondence. It is gratifying to 
know that so many are interested 
in the history of radio, which is 
probably the most important sci- 
entific discovery of all time. At 
least it's the most fascinating, es- 
pecially to readers of this column. 

Writing this column has taught 
me a lot. Much of my knowledge 
comes out of the research I must 
do to get the column out, but 
more comes from information 
contained in readers' letters. I 
have heard from some very knowl- 
edgeable readers who have first- 
hand information on radio history. 
In fact, many have personal re- 
collections of the developing days 
of radio. First broadcasts, home- 
made equipment, and early re- 
ceivers are still fresh in the minds 
of many readers of this column. 

While many letters share infor- 
mation, many others contain 
questions. Many of the latter 
cause me to do considerable re- 
search. Often readers ask about 
sets of which only a few were man- 
ufactured, and which have long 
been forgotten. Sometimes it's 
hard to believe that a reader actu- 
ally has one. Of course, I'd like to 
shows photos of all those forgot- 
ten radios, but there simply isn't 
room to do so. 

Letters 

Now let's get to the letters. May- 
be we can all learn something from 
the problems experienced by 
these readers. Or perhaps readers 
can help each other. 

Daniel Nevels (11836 Alamo, 
Baton Rouge, LA 70818) needs the 
glass dial cover for a Zenith Model 



6S556 radio. Dan mentioned that 
he could get the set repaired for 
$300.00, and that it is similar to the 
Zenith pictured in the June 1985 
column. Dan, if you're referring to 
the Zenith console with the ve- 
neer problem, that's not the only 
thing wrong with it. There is also 
the matter of a burnt-out power 
transformer. You can have the 
whole thing for $300.00. Actually, if 
you didn't live so far from me, you 
could get the whole set for $30.00. 
If anyone in Dan's area can help, 
drop him a line. 

Many antique-radio restorers 
find their sets complete except for 
one small but hard-to-locate part. 
Usually it's an accessory like an es- 
cutcheon, a knob, a cabinet, or a 
piece of curved glass. Often, if you 
have patience, you can fabricate a 
missing part from commonly avail- 
able materials. For example, you 
can turn (or carve) a piece of dowel 
rod to simulate a knob. Other ma- 
terials that come in handy include 
veneer, mason ite, and stiff, clear 
plastic such as toys are packaged 
in. The plastic can be used to re- 
place missing glass. Sometimes it's 
even worthwhile to buy an item 
just for the packaging. 

Cliff Priddle, (P. O. Box 725, 
North Bend, OR 97459) is inter- 
ested in crystal sets. He would like 
to obtain old parts. Cliff, my old 
tube sets keep me so busy I 
haven't had time to get into crystal 
sets. However, one company ad- 
vises me that they can supply crys- 
tal-radio parts and information. 
Send an SASE to MIDCO (P.O. Box 
2288, Hollywood, FL 33022). (Also 
check the Classified Advertise- 
ments in the back of the maga- 
zine. — Editor) 




RICHARD D. FITCH, 

CONTRIBUTING EDITOR 

Here's an interesting letter for 
antique collectors who haven't lo- 
cated a suitable set yet, or for 
those who would like to add to 
their collection. Victor Jackman 
(230 April Court, North Hunt- 
ington, PA 15642) has a fine collec- 
table to sell. It was made by 
International Radio Inc., of Ann 
Arbor, Ml and has serial No. 2914. I 
have some information on Inter- 
national Radio, but their sets are 
listed by model number. If anyone 
wants more information about this 
collectable, drop Vic a line. 

Another interesting collectable 
is an Ultradyne Model 1-2. It's a TRF 
with tubes, circuit, and cabinet. 
For more info contact Herb Henry 
(331 Elliot Road, Ft. Walton Beach, 
FL 32542.) 

I have searched my files but am 
unable to help Eugene K. Warner 
(522 Weiman Street, Ridgecrest, 
CA 93555.) He has a small radio 
with no tubes. Also, no tube di- 
agram or manufacturer's name or 
model number. It appears to use 
both a line-cord resistor and a bal- 
last tube. The only clues are on the 
dial, which contains the image of a 
four-engine prop transport air- 
plane and the name Clipper. The 
radio may be from the thirties. 

I wish I could share the set of 
color photos sent in by Allie C. 
Lingo of Pierks, Arkansas. They 
show a classic southwestern tester 
and some equally classic radios. 

While discussing photos, I have 
to mention the photo of a World 
War 1 military receiver sent in by 
Charles W. Dold of New Smyrna 
Beach, FL. Mr. Dold responded to 
my promise to discuss WW 1 
equipment in a future issue. 
However, my visits to military mu- 



BUILD YOUR OWN ANTIQUE- 
RADIO TU DE-FILAMENT 
CHECKER 

This month, I am going to show you how 
to build a simple but useful piece of test 
equipment. That is a tube-filament tester. 
I've always found such a device very valu- 
able in troubleshooting old radios. 

While the much-altered filament tester 
shown in Fig. 1 is about 40 years old, I 
didn't invent it. Commercial versions were 
available for years before i built mine. Be- 
sides testing tube filaments you can also 
use it to test light bulbs, home and auto 
fuses, etc. 

Even if you already own an emission- 
type tube tester, there is an advantage to 
having a simple filament checker: it's 




FIG, 1 



much easier to use because you don't 
have to set nine switches, three dials, and 
several pushbuttons, not to mention tube 
warm-up time. Besides, many late-model 
tube testers don't have sockets for the 
antique tubes we are interested in. 

As shown in Fig. 2, the filament checker 
has sockets that are pre-wired to accept 
the most popular types of tubes, and a 
pair of test leads that allow you to check 
any tube with non-standard filament con- 
nections or a non-standard base. The box 
has special clamps to hold that type of 
tube in place while you connect the test 
leads. 

The circuit works like this. The battery, 
lamp and the tube under test are all con- 
nected in series through the on/off switch. 
When you close the switch, the lamp will 
light if the filament is good. Otherwise it's 
bad. 

The box shown in the photo measures 
9" x 12" x 4". The two plastic boxes 
affixed to the sides of the checker can 
serve as "in" and "out" boxes when you're 
testing a batch of tubes. Place tested - 
good tubes in the out box, and simply 
discard any bad tubes. 

You can use any low-voltage low-cur- 
rent lightbulb for LMP1 , such as a number 
48 or 49, or even a number 14, which Is 
rated at 2.47 volts at 300 roA. The toggle 
switch isn't really necessary. I just like to 
have a switch on all efectrica! equipment 
to make sure that it is off when I'm not 
using it. R-E 



seums failed to give me enough 
material for a complete column. 
But if 1 can obtain enough informa- 
tion, I will include it in a column. 

Haves and needs 

A. B. Nacy (1421 Re tat lack Street, 
Regina, Canada S4T2J3) has an an- 
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tique Arvin for sale. James Lindsay 
(85 Circuit Avenue, Weymouth, 
MA 02188) needs a complete 
speaker for a RCA Victor Model 87 
T. And David Fentem (704 Emerald 
Forrest Circle, Lawrence, GA 
30245) needs all major parts for an 
old Stlvertone console. R-E 
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Fluke 70 Series Analog/Digital multi- 
meters are like money in the bank. Buy 

one, and you're guaranteed to save both time 
and money. 

Money, because you get longer battery life 
and longer warranty coverage — 3 years vs. 
1 year or less on others. 

And time, because 70 Series meters are 
easier to operate and have more automatic 
measurement features. 

So before buying any meter, look beyond trie 
sticker price. And take a closer look at the new 
low-priced $79 Fluke 73, the $99 Fluke 75, and 
the deluxe $139 Fluke 77. In the long run, they'll 
cost less, and give higher performance, too. 

And that, you can bank on. 

For a free brochure, and your nearest distrib- 
utor, call toll-tree 1-800-227-3800, ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

I fluke] 
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Drawing 
Board 



A remote-control system 



IF YOU RE A REGULAR READER OF THIS 

column, there's one thing you 
should realize by now — I'm a firm 
believer in a systematic approach 
to design. A sure road to brain 
damage is trying to design some- 
thing without analyzing the prob- 



lem first. The subject we're going 
to start discussing this month — re- 
mote control — is one that requires 
a systematic approach. There's just 
no way of doing a sucessful design 
without planning the whole sys- 
tem out on paper beforehand. 
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ROBERT GROSSBLATT, 

CIRCUITS EDITOR 

A remote-control system is more 
complex than many of the other 
circuits we've looked at in this col- 
umn. The degree of complexity is, 
of course, directly related to how 
much you want the circuit to do for 
you. But even if you only want your 
remote controller to switch your 
TV on and off from your armchair, 
the first step is to list the overall 
specifications of your control sys- 
tem. Our system's specifications 
are as follows: 

I.The transmitter will be battery 
powered . 

2. The transmission medium will 
be infrared light. 

3. The circuit will be able to con- 
trol at least 10 devices. 

4. Standard parts will be used 
wherever possible. 

5. The receiver will be as noise- 
immune as possible. 

If you think about those specifi- 
cations for a moment, you'll see 
that the remote-control system is 
really a combination of two dif- 
ferent circuits, each of which has 
several subsections. The two main 
sections are the transmitter, 
shown in Fig. 1-a, and the receiver, 
shown in Fig. 1-6. Each of the main 
sections is a complete circuit in 
itself, and each must be designed 
separately before the whole thing 
can be assembled. But before we 
can even start thinking about put- 
ting the electronics together, we 
must get an overview of the sys- 
tem's operation. 

Keyboard and encoder circuits 
are nothing new. We've designed 
them several times in past col- 
umns. Basically, we're looking for 
something that will translate a key- 
press into a unique binary code 
and place that code on a data bus. 



After the code has been gener- 
ated, we must modulate it before 
we send it on to the transmitter. 
The modulator (and the corre- 
sponding demodulator in the re- 
ceiver) are both new circuits in this 
column. 

The modulator must take the 
data from the keyboard and con- 
vert it to whatever is needed by 
our transmission circuitry. There 
are many schemes for accomplish- 
ing that. For example, the data can 
be encoded as FSK (Frequency- 
Shift Keying), AM (Amplitude 
Modulation), or DTMF (Dual Tone 
Multi-Frequency). We all know the 
latter from its use in Touch-Tone 
dialing. 

After the data has been convert- 
ed by the modulator, it is passed 
on to the transmitter. For a trans- 
mission medium we could use 
anything from a pair of twisted 
wires to ultrasonic sound, but 
we'll use infrared light. When we 
begin that part of the design, you'll 
see that it's very easy to change 
from one transmission medium to 
another. I'm using infrared be- 
cause ultrasonic waves make my 
teeth hurt. 

At the receiving end, the signal 
is detected, conditioned, and then 
passed on to the demodulator 
where it is converted back to its 
original binary form. Then the de- 
coder turns on the selected out- 
put. 

Now that we have an overall idea 
of how the circuit works, let's get 
started by looking at the transmit- 
ter's keyboard encoder. 

From keypress to code 

Figure 2 shows the schematic of 
the keyboard encoder we'll use 
for our remote-control system. 
The 4514 is a 4- to 16-line decoder 
with normally low outputs. When 
a 4-bit binary word is presented at 
its a-d inputs, the corresponding 
decoded o-is output goes high. Pin 
1 is an active-high input enable (ie), 
and pin 23 is an active-low output 
enable (oe) control. In normal op- 
eration, pin 1 must be high and pin 
23 must be low. The 4520 is a dual 
synchronous 4-bit binary counter. 
We've used it so often that you 
should be able to recite its pinout 
in your sleep. 

The operation of the keyboard 
circuit is straightforward. One of 



the 4520's counters is fed with a 
clock that causes the counter to 
cycle through its full 4-bit count (0 
to 15) repetitively. The binary in- 
puts of the 4514 are tied to the 
4520's outputs, thereby causing its 
16 outputs to go high one at a time 
in turn. Because oe (pin 23) is tied 
to ground, the 4514's outputs are 
always enabled. The input enable 
(pin 1), however, is connected to 
the common terminal of switches 
S1-S16 through an inverter. As long 
as no key is pressed, resistor R1 
holds that point low, so the output 
of the inverter is high, so the 4514 
continues to cycle through its vari- 
ous states. 

When a key is pressed, however, 
the outputs continue to cycle until 
the output corresponding to that 
key goes high. When that hap- 
pens, the inverter's input goes 
high, so its output goes low. That 
disables the 4514 and the 4520. 
Therefore, the binary output of the 
4520 is frozen on the data bus. 

There is one special feature of 
the circuit that's not immediately 
apparent. You'll notice that 
nothing is done to debounce the 
switches. If you trace through the 
operation of the circuit carefully, 
you'll see that it's not necessary — 
the circuit is inherently bounce- 
free. If we happen to produce a 
bounce when the switch is closed, 
all that happens is that the inputs 
stay enabled and the 4514 con- 
tinues to cycle through another 
full count. But by using the output 
of the inverter to strobe data into 
the following stage (which is what 
we'll do next time), we can ignore 
the additional pulses. 

To see how the circuit works, 
breadboard it and feed it a clock of 
some sort — a 555 circuit will do 
just fine for test purposes. If you 
slow the clock down to a few 
Hertz, you'll be able to watch the 
circuit operate. Slowing the clock 
and watching the outputs will do 
more to help you understand how 
the circuit works than ten pages of 
written explanations. 

The next thing we must do is 
take the 4-bit binary code from the 
keyboard and encode it for trans- 
mission. But that is a subject for 
next time. In case you're inter- 
ested we'll be using the S2579 
DTMF Generator from American 
Microsystems Inc. R-E 
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Oughta be ain't is! 

THE FIRST THING THING TO DO WITH 

any set that looks totally dead is to 
start measuring DC voltages. 
When you find one that looks in- 
correct, try to find a logical reason 
for it: look at nearby components 
that may be bad (open or shorted) 
and at other sections of the circuit 
that could affect the one with 
problems. 

An incorrect or missing DC volt- 
age is often the best clue we have 
to a bad stage. Always check DC 
signals first: No volts, no work! 
However, you can't use DC levels 
as your only source of trou- 
bleshooting information; some 
parts can stop an audio or video 
signal cold without having much 
effect on the DC voltages. If you 
find no odd-looking DC levels, 
you'll have to try another tech- 
nique — signal tracing, for exam- 
ple. 

If you've got decent service liter- 
ature, most likely it has scope pho- 
tos illustrating the shape and 
amplitude of signals at various 
points in the circuit. Try feeding a 
test signal (that approximates what 
you see in the literature) into the 
input of the circuit, and see if the 
output looks anything at all like 
what it should. 

For example, take a look at the 

horizontal output stage in Fig. 1. 

You might try feeding a 10-volt p-p 

sinewave into D1. Then look at the 

collector of Q1. If you don't see 

g something that resembles the 170- 

z volt p-p signal shown in the sche- 

§ matic, Q1 may be bad. On the 

o other hand, if the test signal gets 

!ij through, that part of the circuit 

jjj probably works correctly, so you 

5 can go on and test other stages. 




JACK DARR, 

SERVICE EDITOR 
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By following that process in a 



logical manner, you'll eliminate 
possible sources of trouble one by 
one and eventually arrive at the 
real source of trouble. 

Of course there are special 
things to look out for: coupling 
capacitors, for example. If one de- 
velops an open, it can stop the 
signal dead in its tracks, but the 
DC voltages will often be affected 
little, if at all. And that's when 
we've got to resort to signal trac- 
ing. 

Always be careful with littie 
things like coupling capacitors 
that look good. Don't assume that 
those capacitors never go bad. 1 
used to have a bad habit of doing 
just that. That is, until the day I 
found one that had developed an 
open! 

So never get into the bad habit 
of assuming any part is good with- 
out thoroughly checking it; always 
test everything. I used to make as- 
sumptions until one day I had a tot 
of trouble figuring out what was 



wrong with several different sets. 
So always keep that most valuable 
asset of a service technician: the 
completely open mind! In other 
words, suspect everything in a cir- 
cuit until you find out who the real 
culprit is! And don't be too sure 
then! 

Here's an example of how mak- 
ing assumptions can lead you as- 
tray. I had a set that was completely 
dead: no video, no audio, not 
even any noise. There was one big 
solder joint on a terminal right in 
the middle of the chassis. It had a 
large blob of solder on it, and it 
looked like a perfectly good joint. 
I thrashed around in that circuit 
until I finally got a hold of myself, 
started signal-tracing, and, be- 
hold, the signal came right up to 
that "perfect" solder joint where it 
stopped! 

I melted the joint, and the mo- 
ment my iron touched it, it went 
up in a little puff of smoke! it 
wasn't solder at all, but a big blob 
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of what is called "liquid solder." 
Obviously there wasn't much con- 
tinuity in that joint. Hardened ace- 
tate cement doesn't conduct 
electricity very well. So I soldered 
that joint in the usual way, and the 
set began working right away. 

The moral is that, if you never 
take anything for granted, you'll 
have fewer servicing headaches. 
Never assume that a solder joint is 
good. Check the dad-burned 
thing with an ohmmeter just to 
make sure. You'll find many pit- 
falls of that sort; don't let 'em 
throw you. When tracing a signal 
that suddenly stops, check every- 
thing in the immediate vicinity and 
you'll often find something that 
will surprise you. 

Shop bookkeeping 

One thing we seldom talk about 
is how to keep track of the amount 
of work that has been done for 
each customer, and which parts 
went into his set. Oneway to keep 
track of things is by keeping the 
parts we've pulled out for replace- 
ment in a separate pile for each 
customer. That way, when the job 
is over, we can just go through the 
pile and charge the customer ac- 
cordingly. That makes bookkeep- 
ing (one of our favorite tasks!) 
much easier. And if you're your 
own bookkeeper, as most of us 
are, it's well worth spending a little 
time getting and staying 
organized; you could lose a lot of 
money if you're not careful. 

Another thing that can help, 
when making out the bill, is to 
write down each part you in- 
stalled, and its function (for exam- 
ple, 0.01 (jlF, "2nd IF screen-bypass 
capacitor"). Keep a copy of the bill, 
and the next time the customer 
comes in, you'll quickly be able to 
see what you've already done to 
that set. And you'll want to know 
the date of installation for parts 
that are covered by warranty — 
yours or the manufacturer's. 

And be sure to write clearly! If 
you can't read your own writing, 
get someone else to do it for you! 
That way, if you get a callback on a 
job, you'll have some idea of 
where to begin troubleshooting. If 
you can pull the original bill, you'll 
be able to tell just which parts you 
installed, and, more importantly, 
which you didn't. 



That's about all for now. I got a 
card from an old friend, Bill Eslick, 
2607 E. 12th Street, Wichita, KS 
67214. He wants to buy old issues 
of Radio-Electronics, Radio-Craft, 
etc. Drop Bill a line if you have any 
back issues for sale. R-E 

SERVICE 
QUESTIONS 

BLOOMIN' PROBLEMS 
I've got a problem in my own set! 
It's blooming with visible retrace 
lines, and the contrast control won't 
darken the screen. The brightness in- 
creases until the HV shuts off. I've 
checked all voltages, and they seem 
normal. The PC board is so delicate 
that I don't want to do a lot ofdesol- 
dering without a good idea of where 
to begin. I hope you can help. — R. D. 
W., Bergen, Nf. 

So do l ! I think you'll find a leaky 
transistor somewhere. Check all 
DC voltages carefully and see if 
one is a good bit off. If so, that will 
change the bias on the CRT, and 
make it draw more current until 
the set shuts off. Start by measur- 
ing the CRT grid and cathode volt- 
ages very carefully, and then trace 
the circuit back until you come to 
the stage that controls it. There 
you will find the the trouble. 

RED-HOT 6KD6 TUBE 
I've got a Philco CT7340AWA. It 
uses a 6KD6 horizontal output tube. 
The problem is that the 6KD6 plate 
gets red hot and there is no HV. The 
sound also gets distorted. Any 
ideas?— M. R., Flushing, NY. 

Several, and all boil down to one 
thing; you have lost the grid drive 
on the 6KD6 tube. That drive nor- 
mally generates a high negative 
voltage to bias the tube. If you lose 
grid drive, the tube will draw a very 
high current, perhaps as much as 
400-500 mA. That's normal. The 
fact that the tube will take that 
much current shows that it is still 
good, but don't allow high current 
to flow through the tube for too 
long, or it might be damaged. 

Normal bias on the 6KD6 should 
be at least -60 volts. Check your 
schematic for the exact value, be- 
cause sometimes it's even more. 
You may also want to check the 
horizontal oscillator. R-E 




EARN YOUR 

B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 

Our New and Highly Effective Advanced-Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 
duce the time required to complete Program and 
reach graduation. No residence schooling re- 
quired for qualified Electronic Technicians. 
Through this Special Program you can pull aJi of 
the loose ends of your electronics background 
together and earn your B.S.E.E. Degree. Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish fn 12 
months or less. Students and graduates in all 50 
States and throughout the World, Established 
Over 40 Years! Write tor free Descriptive Lit- 
erature. 



COOK'S INSTITUTE 

OF ELECTRONICS ENGINEERING 

— __._ 347 RAYMOND ROAD 
@Xe P.O. BOX 20345 

JACKSON. MISSISSIPPI 39209 



CIRCLE 1B4 ON FREE INFORMATION CARD 



SEE YOUR DEALER TODAY 



FROM 




firestik' 

■ANTENNAS- 

'ACCESSORIES- 



HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

Firestik'n 

GOLDEN SERIES 



BARE-HANDS TUNABLE 

"NO TOOLS NEEDED' 1 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer S Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

Flitttlk' Aniinni Ccmpjny 
2614 East Adams- PhoeniK. AZ 85034 



Narns . 
Slr*#[ . 

City 

Slats- 



. Zhp . 



Serving Hie CB and 
Communication! Market Since 1962. 



5 YEAR REPLACEMENT WARRANTY 



CIRCLE 100 ON FREE INFORMATION CARD 
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FOR SALE 



TUBES new, unused. Send self-addressed, stamp- 
ed envelope for list, FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wt 53201. 



A SINGER'S DREAM! 



'<■"#'' 



REMOVES VOCALS FROM RECORDS! 

Now You can sing with the world's best bands! 
The Thompson Vocat Eliminator can remove 
most or virtually all of a lead vocal From a standard 
stereo record and leave the background! 

Write or call for a free brochure and demo record, 

LT Sound, Dept. R-l, P.O. Box 338, 

Stone Mountain, C A 30086 (404) 49.1- 1 253 I 



WHOLESALE car-radio computer telephone audio 
video acessories antenna catalog (718) 897-0509 
D&WR, 68-12 110th St., Flushing, NY 11375, 

WORLDS best channel 3 notch filter, $19,95. (Deal- 
er inquiries invited). CROSLEY (A), Box 840, 
Champlain, NY 12919. 

SPECTACULAR strobe light chasers, stroboscopic 
devices, Helium-Neon Laser components, scien- 
tific items, more! Free catalog. ALLEGRO ELEC- 
TRONIC SYSTEMS, #3R Mine Mountain, Cornwall 
Bridge, CT 06754. 

ELECTRONICS. S1.50 brings flyer, grab bag. LYNN 
JOHNSON, 2221 The Alameda #176, Santa Clara, 
CA 95050 

CABLE- TV converters and equipment. Plans and 
parts. Build or buy. Free information. C&D ELEC- 
TRONICS, PO Box 1402, Dept. RE. Hope, AR 

71801. 

HIGH gain descramblers, CRT automatic dimmer, 
SCR Tester, plus other unusual electronic devices. 
Send S3.00 for info. RB ELECTRONICS ENGI- 
NEERING, PO Box 643, Kalamazoo, Ml 49005. 

CLONE kite, modems, hard drive kits, disk drives, 
diskettes and printers, memory, and IC's. Distributor 
pricing to end users and dealers. For catalog call 
1 -800- B 3 3-2600. In Ohio call (513) 531-S866. Free 
Shipping. 

CATALOG: cable converters, and descramblers. 
N12 mini-code $98.00. SB3 $99,00. Special: Com- 
bination Jerrold 400 and SB3 $165. Pulse de- 
scrambler kit (assembles in half hour) $79.00, built 
$120.00. Satellite d esc rambler kit (assembles in 
one hour) $120.00, built $190.00. Send $1.00. MJ 
INDUSTRY, Box 531, Bronx, NY 10461. 

FIBER optics experimenter's kit: transmitter, re- 
ceiver, 3m. lightguide cable, data sheets, applica- 
tion notes. Send $12.00. MASE, R.D. #1 Box 1033, 
Orwigsburg, PA 17961. 

MICROCONTROLLER tell me your application and 
I'll supply proper i npuf output electronics. Call or 
write for details. WERNER SPECIALTY ELEC- 
TRONICS, 4388 Crystal Peak Dr., Las Vegas, NV 
89115(702)644-5938. 

Z8 based control and acquisition systems. From 
$299, H.H.S. MICROCONTROLLERS, 5876 Old 
State, Edinboro, PA 16412. (814) 734-4338, 

USED technical books: Electronics, physics, me- 
chanics, mathematics, $.37 stamp: SOFTWAVE, 
1515 Sashabaw, Ortonville, Ml 48462. 

AUTOMATIC headlamp dimmer for car, truck etc. 
$10.00 for parts list, schematic, full instructions. Add 
$3.00 for photos of completed unit and PCB with 
parts mounted Under $25 to build, FR ANGLO, 
8197 Lasombra Way, Sacramento, CA 95823. 



RESTRICTED technical information: Electronic 

surveillance, schematics, locks mithing, covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chure. MENTOR-Z, 135-53 No. Blvd., Flushing, NY 
11354. 

WARNING (cable equip, buyers): Let the Oak's 
rot! Don't buy used equipment when you can 
buy new for less. N-1200 $75.00, vari sync add 
$10.00. 10-S58.00, case of 20 $48.00 channel 2 or 
3. SB -3 000 with auto switch S75.00. 10 or more 
$65.00, case of 20 $55.00. Vari sync plans and 
parts list $10.00. Remotes, converters, video ac- 
cessories. 90 day guarantee. Free catalog. Call 
or write today. MC, Visa, COD. (402) 331-4957. 
M. D. ELECTRONICS, 5078 So. 108th #115, 
Omaha, NE 68137, 

CABLE television converter, desciambler, 
and microwave television antenna equip- 
ment accessories video catalog. Free. CA- 
BLE DISTRIBUTORS UNLIMITED, 116 Main 
Road, Washington, AR 71862. 

ELECTRONIC projects, components, PCB sup- 
plies, test instruments Oscilloscopes $219.00, mul- 
timeters $7.95, power supplies $69.95. Resistors 1 
cent. 2 year guarantee. Call or send SASE for free 
catalog. T.O.R.C.C.C., 1131 Tower, Schaumburg, IL 
60195 (312) 490-1374. 



Duality Microwave TV Antennas 



Multi-Channel 1.9 in 2 7 GHz 
40dS Gain True Parabolic 20 Inch Dish 
Complete System $99.95 (plus shipping) 
Dealerships, Qly- Pricing, Replacement Parts 

Phillips-Tech Electronics 

RO. Box 8533 • SdJttSd*, « 85252 
LIFETIME |6 02) 947- 770 Q I S3 Of. C i s :! i ! Ill r-hrai : t : d ! r s I| 
WARRANTY MasterCard • Visa • COD'S 



TELEPHONE extension in your car. Morse Code for 
the untalented. TV descramblers. Legal police 
radar blocker. Detective electronics. Home video 
production equipment, 50 page catalog $3.00. 
DBE, POB G, Waikiki, HI 96815. 

CB Tune-up manual Volume II. Specific adjust- 
ments, modifications for peaking all popular CBs. 
Covers over 1300 radios. $19.95, Visa, MasterCard 
to: THOMAS PUBLISHING, 127-R Westwood, 
Paris, IL 61944. 

CABLE-TV converters and descramblers. Low 

prices/quality merchandise, we ship C.O.D. Send 
$2,00 for catalog, CABLETRONICS UNLIMITED, 
PO Box 266, South Weymouth, MA 02190. (617) 
843-5195. 

SELL blank video cassettes. Super High Grade 
Olympia VHS T-120. Fully guaranteed. Only $3.49 
your cost. Add $5.00 shipping and handling for any 
quantity. STRANDBERG. 1001 S. Elm Street, 
Greensboro, NC 27406 Telephone (919) 274-3775. 
Check, M.O., VISA or MasterCard account number 
& expiration date. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare time. Inveslment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE; Complete illustrated literature 

BARTA, RE-0 Bux 248 
Walnut Creek Calif 94597 



LOTTO Buster. Analyzes all 6 digit lotto games. 
$22.50. IBM and compatibles. LOTTO BUSTER, 
912 North Hampton, Bay City, Mi 48708. 

IS it true,. Jeeps for $44 through the government? 
Call for facts! 1-312-742-1142, ext. 4673, 



LINEAR parts, tubes, transistors — MRF454 
$16.00, MRF455 $12.00, MRF477 $11 .00, MRF492 
$18.00. Catalog. RFPC, Box 700, San Marcos, CA 
92069 (619) 744-0728 

TV tunable notch filters, free brochure. D.K. VIDEO, 
Box KJtes, Margate, FL 33063. (305) 752-9202. 

TEST equipment, reconditioned. For sale. $1.25 for 
catalog. WALTER'S, 2697 Nickel, San Pablo, CA 
94806(415)724-0587. 

LASERS, components and accessories. Free cata- 
log, M.J. NEAL COMPANY, 6672 Mallard Ct., Ori- 
ent, OH 43146. 

FREE AC adapter (limited offer) with Assort- 
ment #103 -Toko coils 144LY-120K, 
520HN-3000Q23, BKAN-K5552AXX(2); PCB 
transistors 2N39Q4(2), BFQ85 (Sub); IC's 
7812, 74123, MC1330A1P; Diodes 1N914, 
1N5231B. Only $25.00. Coils (only) 58.00/ 
set. Free Shipping. MC/Visa/C0D. Toll free 
1-800-821-5226 Ext. 426 (orders). JIM RHO- 
DES, INC., 1025 Ransome Lane, Kingsport, 
TN 37660. 

TUBES, name brands, new, 80% off list. KIRBY, 
296 West Carmel Drive. Carmel, IN 46032. 

INDIVIDUAL Photof act-folders #1 to #1400 $3.00 
postpaid. LOEB, 414 Chestnut Lane, East Meadow, 
NY 11554. 

WHOLESALE catalog of unusual money making 
electronic items. Dealers wanted. Rush $1. 
CROSLEY (A), Box 840, Champlain, NY 12919. 



CB MODIFICATIONS 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tficks, how-to books, 
plans, kits. Expert mail-in repairs & conversions. 
16-page catalog $2. Our 11th year! 



CBC INTERNATIONAL, P.O. SOX 315Q0RE. 
PHOENIX. AZ 85046 



POWER supplies, powered/unpowered bread- 
boards digital trainers. Kit or assembled. Lowest 
prices. High quality. Free catalog. TERA ELEC- 
TRONICS, Box 2482-RD. Evergreen, CO B0439 

(303) 674-6844. 

SCIENTIFIC Atlanta non -addressable converters 
8500 series (original units), remote con- 
trol. ..$250.O0-$275. 00. Tacom and Zenith de- 
scramblers available, guaranteed. N.A.S., (213) 

631-3552. 

CB'ERS Monitor your CB's modulation through 
headphones, "Audio Trakker"..,$19 95. details 
$1.00. LEK-TRON1X, Box 5261. Long Beach, CA 
90805, (213) 631-3552. 

TUBES: "oldest," "latest." Parts, components, 
schematics. SASE for list, STEINMETZ, 7519 

Maplewood Ave., R.E., Hammond, IN 46324. 

TI-s%A software/hardware bargains. Hard-to-find 
items Huge selection. Fast service. Free catalog, 
DYNA, Box 690, Hicksville, NY 11801 

VIDEO scrambling techniques. The original "secrel 
manual" covers sinewave, gatedpulse, and SSAVI 
systems. 56 pages of solid, useful, legible informa- 
tion. Only $14.95. ELEPHANT ELECTRONICS, 
INC., Box 41865-J, Phoenix, AZ 85080. (602) 
581-1973. 

WIREWRAP labels. Identify IC'S. pins. Easier, er- 

rorless wrapping. All OIPs 8-40 pins. Inexpensive, 
363 lables $6,00. PAUL'S LABELS, 7320 Embas- 
sy, Miramar, FL 33023. 

BUY BONDS 
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SCIENTIFIC 
ATLANTA 

UNITS 

LOWEST 

PRICES 

ANYWHERE! 
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CABLE-TV 




WELL MATCH OR BEAT ANYONE S 
ADVERTISED RETAIL OR WHOLESALE PRICES! 



ITEM 



RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 



PIONEER WIRELESS CONVERTER (OUR BEST BUY) 



LCC-58 WIRELESS CONVERTER 



JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 



SB ADD-ON UNIT 



BRAND NEW — UNIT FOR SCIENTIFIC ATLANTA 



MINICODE(N-12) 



MINICODE (N-12) VARISYNC 



MINICODE VARISYNC W/AUTO ON-OFF 



M-35 B (CH. 3 OUTPUT ONLY) 



M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 



MLD-1 200-3 (CALL IF CH. 2 OUTPUT) 



INTERFERENCE FILTERS — CH. 3 



JERROLD 400 OR 450 REMOTE CONTROLLER 



ZENITH SSAVI CABLE READY [DEALER PRICE BASED ON 5 UNITS) 



SINGLE 
UNIT 
PRICE 



29.95 



B8.95 



92.95 



105.95 



DEALER 
10-UNIT 

PRICE 



18.00 ea. 



72.00 ea. 



76.00 ea. 



90,00 ea 



109.95 58.00 ea 



Call for specifics 



109,95 



119.95 



179,95 



139.95 



199.95 



109.95 



24.95 



29.95 



225.00 



58.00 ea. 



62.00 ea. 



1 1 5.00 ea 



70 00 ea 



125.00 ea 



58.00 ea 



14.00 ea 



18.00 ea 



185.00 ea 



SPECIFY CHANNEL 2 or 3 OUTPUT 



Other products available — Please Call 



Quantity 


Item 


Output 

Channel 


Price 
Each 


TOTAL 

PRICE 
































































SUBTOTAL 




from shipping any cable descrambling unit 
to anyone residing in the state ol California. 

Prices subject to change without notice. 


Shipping Add 
$3.00 per unit 




COD & Credit 
Cards — Add 5% 




PLEASE PRINT 


TOTAL 





Name 

Address 
State 



-City. 



O Cashiers Check 

Acct# 

Signature 



. Zip 

D Money Order 



. Phone Number f ) 

D COD □ Visa 
Exp Dale 



□ Mastercard 



FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — I, the undersigned, do hereby declare under 
penalty ot perjury that all products purchased, now and in the future, will only be used on cable 
TV systems with proper authorization from local officials or cable company officials in 
accordance with all applicable federal and state laws. 



Dated:. 



. Signed;. 



Pacific Cable Company, Inc. 

7325% RESEDA BLVD., DEPT. R-12 • RESEDA, CA 91335 
(818)716-5914 • No Collect Calls • (818)716-5140 



IMPORTANT: WHEN CALLING FOR INFORMATION 

I in your area. Thank You 
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Fl IF BFST PI ACS n BUY 5FLI „r WHrtTWfm 




TRADE NEW and USED EQUIPMENT 




NUTS & VOLTS MAGAZINE 


HAH SEAR 




BOX 1 1 1 IE ■ PLACENT1A, CA 91670 


SQFTWjUU 




(714) 4J2-772I 

Join Thousands of Readers Nationwide 
Every Months 


ICAHHEU - OH.C, 

TEXT EQUIPMENT 

HICHOWAVt 

SATtLllTl 
AUDIO VISUAL 




ONE YEAR U.S. SUBSCRIPTIONS 

SI 0.00 . 3rd Class • SI 5.00 - lit Class 

££ 535. M . Lifetime - 3rd Class 3 


HEW PAODUCTS 

COMPONENTS - KITS 

*.l.ri:.L,r ELECT 

po«.ic.tjo«s 

njutc ■ SERVICES 









BUGGED? Wiretapped? Find out fast. Counter- 
measures equipment catalog $1 .00. CAPRI ELEC- 
TRONICS, Route 1R, Canon, GA 30520. 

SS WIN with thorough bred /harness. Greyhound 
handicapping software ... $29.95, en- 
hanced.. .$49. 95. Professional football handicap- 
ping system. .$39.95. For most computers. Free 
information. SOFTWARE EXCHANGE, Box 
5382RE, W. Bloomfield, Ml 48033. (800) 527-9467. 

CABLE TV equipment. Scientific Atlanta, Zenith, 
Jerrold, Oak, send $2.00 for catalog. K,D. VIDEO, 
P.O. Box 29538 Mips., MN 55429. 

TUBES! 59 cents. Year guarantee.. Free catalog. 
Tube tester $8.95. CORNELL, 4215 University, San 
Diego, CA 92105, 

/* SATELLITE TV VIEWERS 

Get the most complete weekly listings. 
Send SI for sample copy. 

P.O. Box 308E, Fortuna, California 95540 

SDO-JiB-W7 (U.S.) ' BOO-JJ4-87S7 (Cliff.) 

707-71J-147* (all othtri) 



BRAND new Oak descramblers. $35.00 each; Vari- 
sync Oak $45.00 each; SB-3 S89.00; Tri-mode 
$125.00; Bi-state $125.00; call us, we ship UPS 
COD. PONDEROSA COMPANY, (303) 634-6666. 



TV SCR Tester. Hand-held will also test triacs, di- 
odes, transistors, ECG 89 HO transistors in opera- 
tional mode. Defines AKG, Will save time. $49.95, 
Send check or money order, BFE, P.O. Box 3942, 
Albany, GA 31706-3942. 



Multi-Channel Microwave T.V. Receivers 



1.9-2.7 GHz Parabolic Dish 40ttBGain 

LIFETIME WARRANTY 
Complete System $83,95 (Snipping Inel.) 
Dealer Rates. Replacement ComponEnts 

& Expert Repairs Available 

K a S ELECTRONICS Call naw lor same 

P.O. BOX 34522 day shipping! 

PHOENIX. AZ 85067 (6G2J 23M640 

S2credil on phone orders! 




VISAi'MC/COD 



PRINTED-CIRCUIT BOARDS 

PRINTED circuit boards and artwork. Design Cad/ 
Cam plated through holes. Competitive pricing. Sm 
Artwork supported. EXPRESS CIRCUITS, 314 
Cothren Street, P.O.Box 58. Wilkesboro, NO 28697. 
(919) 667-2100. 

LOW quotes, high quality, quick sen/ice. Single, 
double sided, multilayered boards. Prototypes 
through production quantities. Design/layout ca- 
pabilities. Board assembly/turnkey facilities. Call or 
write for quotes and info. — T.O.R.C.C.0, 1131 Tow- 
er, Sohaumburg. IL 60195, (312) 490-1374. 



INVENTORS 

INVENTORS! Can you patent and profit from your 
idea? Call AMERICAN INVENTORS CORPORA- 
TION for free information. Over a decade of service. 
1 (800) 338-5656. In Massachusetts or Canada call 
(413) 568-3753. 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of smalt electronics manufacturing busi- 
ness — without investment Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235. 

YOUR own radio station! AM, FM, TV, Cable. Li- 
censed/unlicensed. BROADCASTING, Box 130- 
F12, Paradise, CA 95969, 

$10.0(r-$360.ao weekly! Become circular mailer. 
No quotas. Sincerely interested, rush stamped en- 
velope: NATIONAL MAILING, Box 19759-RA12, 
San Diego, CA 92119. 

DEALERS wanted! DMM's, solderless bread- 
boards, soldering tools. Individuals welcome. CEN- 
TURY INTERNATIONAL COMPANY, Box 29762, 
Dallas, TX 75229. 



EDUCATION & INSTRUCTION 

COMPUTER repair career training in 5 months by 
accredited Florida electronics school. Lifetime 
placement. Financial assistance if qualified. Call 
SYSTEMS TECHNOLOGY INSTITUTE, (305) 
331-2840 

LEARN to be a television studio technician! After 
only 14 months earn your degree and a great career 
in video. Financial aid and national placement as- 
sistance. Dallas (214) 263-2613 or Long Beach 
(213) 595-1660. VIDEO TECHNICAL INSTITUTE, 

FCC commercial general radiotelephone license 
correspondence course. 60 individual lessons for 
$39.50. Payment plan. Results guaranteed! Details 
free. AMERICAN TECHNICAL INSTITUTE, Box 
201. Cedar Mountain, NC 28718. 

MASTERCARD AND VISA are now accepted 

for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 
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MICRO SIZE! 




THE NEW 65/9028 VT 
ANSI VIDEO TERMINAL BOARD! 

* FROM LINGER ENTERPRISES * 
A second generation, low cost, high performance, mini sized, 
single board for making your own RS232 Video Terminal. Use 
as a computer console or with a MODEM for hook up to any of 
the telephone-line computer services. 
FEATURES: 

* Uses the new SMC 902B Video 
Controller Chip coupled with a 
6502A CPU. 

* RS-232 at 16 Baud Rates from 50 
to 19,200 

* On board printer port! 

* 24 X 80 format (50/60 Hz). 

* For 15,750 Hz (Horiz.) monitors. 

* 3 Terminal Modes: H-19, ADM3A, 
and ANSI X 3.64-1979 

* Wide and thin-line graphics. 

* White characters on black back- 
ground or reversed. 

* Character Attributes: De-lnten, 
Inverse or Underline. 

* Low Power: EVDC @ .7A, i 12VDC 
@ SOMA. 

* Mini size: 6.5 X 5 inches. 

* Composite or split video. 

* 5 X 8 Dot Matrix characters 
(U/L case). 

* Answer back capability. 

* Battery backed up status memory. 

* For ASCII parallel keyboard. 






$0095 

33 (Ful 



Kit) 



SOURCE DISKETTE: 

PC/XT FORMAT 

SVi IN. $15 



ADD $40 FOR A&T 



Digital Research Computers 



{OF TEXAS) 
P.O. BOX 361450 • DUNCANVILLE TX 75138 



(214) 225-2309 



Call or write for a free catalog on Z-80 or 6809 Single Board 
Computers, SS-50 Boards, and other S-100 products. 



TERMS: Add S3. 00 postage. Wc pay balance. Orders under S1S add 75c handling. No 
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-VS°t Tax, Foreign orders 
f except Canada) add 20-- Pin Orders ovir $50 add B5c far insurance. 



HIGH VOLTAGE TRIPLERS/MULTIPLIERS 



REPLACEMENT FOR 



ECC®/CE e /SK® 

5OOA/CE527.LSK3304 .... 8.75 
523/GE52S & 5KSS06 8.85 

526A/s«io6 8.85 

528/sks9os 10.70 

529/GE529c.S«507. . . ■ ■ . 9.99 3MI?J. 



6.95 
7.20 
7.20 
8.70 
7.95 -too min. 



OUTPUT TRANSISTORS 

165/skji is a cejb . . . 2.25 
238/0E37 & SK3710, . . 2.25 

283/sk5467 2.75 

2SD1341P 2.25 

2SC1172B 2.25 5 min 



#> 



1.95 
1.95 
2.35 
1.95 

1.95 50 MIN. 



1.75 
1.75 
1.80 

1.75 

1.55 100 MIN. 



AUDIO POWER 





10 50 100 


tW 


10 50 100 




10 50 100 


TYPE 


mm mm min 


TYPE III 


min min min 


TYPE 


min min min 


152/SK3B93 


.30.25.21 


196/5 K3C 54 


.49 .44 .39 


291/SK3440 


.49.44.39 


1 53/5 K 5273 


.30.25.21 


197/51(3063 


.59.54.49 


292/SK3441 


.49 .45 .40 



RECTIFIER DIODES 100 500 1000 

125 1000V/2.5A — — — 7t 6C 5C. 

156 1000V/5A 18C 16$ 13$ 

506 DAM PER/ HI- TO IT- FAST RECOVERY 29 $ 24C 19v 

$$ ADDITIONAL SAVINGS $$ 



TYPE 


10 min 


50 min 


too min 


TYPE 


10 min 


50 min 100 min 


102 A. . . 


. .35 


.32 


.29 


171 ... 


. . . .49 


.44 .38 


123A... 


. .18 


.16 


.14 


184... 


. . . .38 


.33 .28 


123AP . 


. .13 


.11 


.09 


185... 


. . . .38 


.33 ,28 


128.... 


. .38 


.35 


.29 


198... 


. . . .60 


.54 .49 


129 


. .38 


.35 


.29 


199 .. . 


... .18 


.15 .12 


130 , ... 


. .59 


.55 


.49 


234... 


... .19 


.16 .13 


159 ... . 


. .16 


.13 


.11 


375... 


. . . .44 


.42 .39 


162 ... , 


.. 2.25 


1.95 


1.49 


712... 


... .75 


.69 .60 


163A... 


. 2,35 


1.99 


1.55 









FOR A COMPLETE LIST CALL OR WHITE— cod. Orders Welcome f«ln. Order $25/ 
DtGITRON ELECTRONICS 

110 HILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081 

Toll Free 1-S00-S2S-4928 In NJ 201-379-9016 Telex 13B441 

PRICES SUBJECT TO CHANCE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS 

ECC Is a Trade Mark of Philips ECO, Digltron Ele not associated wltn Ptilllps ECO. 



CIRCLE 57 ON FREE INFORMATION CARD 



WANTED 



INVENTORS! AIM wants— ideas, inventions, new 
products, improvements on existing products. We 
present ideas to manufacturers. Confidentiality 
guaranteed. Call toll free 1 (800) 225-5800 for infor- 
mation kit. 

INVENTIONS, ideas, new products wanted! Indus- 
try presentation/national exposition. Call free 1 (800) 
528-6050. Canada, 1 (800) 528-6060. X831. 



DO IT YOURSELF TV REPAIR 

NEW.. .repair any TV.,.easy. Retired serviceman 
reveals secrets. Write, RESEARCH, Rt3, Box 
601BR, Colville, WA 99114. 



WRITE FOR 



^SkMcGEE'S 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

toll free 1-800-346-2433 for ordering only. 

1901 MCGEE STREET KANSAS CITY. MO. 64108 



CABLE-TV DESCRAMBLERS 

ALL brands available. "We won't be undersold." 

Dealer inquiries welcome. We ship CO.D.'s. For 
catalog send $3.00 to CONSUMER VIDEO CORP., 
P.O. Box 913, Clifton Park, NY 12065. (518) 
783-5636 M-F 9AM-5PM E.S.T. 



EPROM PROGRAMMING 

HOBBYISTS; Pretested EPROMS sold with your 
programming installed. Program listing provided. 
Fast service Write or call: ROMULUS MICRO- 
CONTROL, Box 8669, Rockville, MD 20856. (301) 
540-8863, 



SPEAKER REPAIR 

SPEAKER re coning— radio, hi-fi, musical instru- 
ment. All work g uaranteed . SSI , 725 A rcher Ave. , Ft. 
Wayne, IN 46808, (219) 42-MUSIC. 



LASERS 

HE-NE complete $129.95, modulated systems 
available LES ELECTRONICS, PO Box 800276, 

Dallas, TX 75380. 



SATELLITE TV 

CABLE TV secrets — the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included $8.95. CABLE FACTS, Box 711- 

R, Pataskala, OH 43Q62. 

CABLE TV Source Book — a complete listing of 
suppliers for hard-to-find converters, descramblers, 
technical information, schematics and much much 
more. Full refund if not satisfied. Send 34.95 to 
CABLE, Box 12505-R, Columbus, OH 43212. 

PATENTED optical process satellite sound system. 
For information send $3.00 to: BEDINI ELEC- 
TRONICS, PO Box 769, San Fernando, CA 91341. 

SATELLITE systems $349.00, catalog $2.00. Also: 
KU band, exports. STARLINK, INC., 2603-16R Ar- 

tie, Huntsville. AL 35605. 

BUILD your own satellite system and save! Instruc- 
tions, schematics, parts! Catalog $1,00 (refunda- 
ble): XANDI, Box 25647, Dept. 21 H, Tempe, AZ 
85282. 

TUNE subcarriers on FM receiver. Including multi- 
plex stereo. Plans $8.65, components $14.60, 
board $9.50. I.F. IN-NOVATIVE, Box 745, Madras, 
OR 97741. 

59 degree brand name LNA's! LNB's! Ku-Band 
LNB's! Discount pricing! Send stamped envelope: 
LNA, 201 E Southern. Suite 100H, Tempe, AZ 
85282. 



QUALITY products — low prices — no gimmicks — 
send for free brochure and 800 number to S.S.E., 
POB 3833, Ocala, FL 32678. 

OAK Orion "turn-on" modifications: "Chip-kit" or 
"remote keypad." details $1.00, NAS-SAT, Box 
5261. Long Beach, CA 90805. (213) 631-3552. 



Pay TV and Satellite Descrambling 
All New 6th Edition! 



Now 100 pages of working schematics and 
theory for ail major cable and satellite sys- 
tems, including Orion, Video Cypher, Fantasy 
and Extasy. New sections on how illegal de- 
scramblers are detected, Scientific Atlanta, 
Tri-Mode, Pilotless, Pico, Star-Lok IV and El- 
Mac bypasses. Latest info on Orion pirate 
chips and the breaking of Video Cypher. The 
most complete source of descrambling info 
available $14.95, MDS handbook $10., Satel- 
lite systems under $600.00, $11.95. New 
winter product catalog $2.00. 



Shojiki Electronics Corp., 1327R 
Niagara St., Niagara Falls, NY 
14303. COD'S 716-284-2163 



ATTENTION satellite dealers. See everything with 
your video cypher 200OE demonstrator on all the 
transponders (secret modification voids manufac- 
turers warranty). Send $24.00 for VC kit. Send 
$10.00 for full set of schematics of the Ma/com 
model 2000 E receiver TV SHOP, 127 E. Mission, 
Fail brook, CA 92028. (619) 723-1302. 

DESCRAMBLER unscramble videocipher II satel- 
lite TV signals with Decipher-Two (video only). Sim- 
ple low cost circuit using only three timer IC's. PC 
board, instructions $35.00. P.P. VALLEY MICRO- 
WAVE ELECTRONICS, Bear River, Nova Scotia, 
Canada BOS-1BO. (902) 467-3577. 



LIFETIME 

WARRANTIES 



Quality Microwave TV Antennas 



Mufti Channel 1 ,9 la 2 7 GHz 
40 dS Gain True Parabolic 20 inch Dish 

U.L Listed Power Tuner 
Comp. System S99.95(Shipp nol incl.} 
DREAM CHASER SYSTEMS 

P.O. Box 8014 * Blamo. WA. 96230 

604 - 590-3367 ($ 3 c red it -p h one orders ) 

Ma s to rCar^^VisB^COD^s^Qtv^Jricina 



PLANS AND KITS 



CATALOG: Hobby/broadcasting/1750 meters/Ham/ 
CB: transmitters, amplifiers, antennas, scramblers, 
bugging devices, more! PANAXIS, Box 130-F12, 
Paradise. CA 95969. 

CRYSTAL radio sets, plans, parts, kits, catalog 
$1.00. MIDCO, 660 North Dixie Highway. Hol- 
lywood, FL 33020. 

BUILD this five digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions S2.50. BAG- 
NALL ELECTRONICS, 179 May, Fairfield, CT 
06430. 

GABLE TV converters: Jerrold Products in- 
clude "New Jerrold Tri-Mode,'' SB-3. 
Hamlin, Oak VN-12, M-35-B, Zenith, Mag- 
navox, Scientific Atlanta, and more. (Quan- 
tity discounts) 60 day warranty. Service 
converters sold here. For fast service 
COD. orders accepted. Send SASE (60 
cents postage) or call for info (312) 
637-4408. Midwest Electronics, Inc., HIG- 
GINS ELECTRONICS, 5143-R W. Diversey, 
Chicago, IL 60039. MC/Visa orders accept- 
ed. No Illinois orders accepted. 

JERROLD gated pulse theory. Twelve information 
packed pages covering Dl & DIG converter opera- 
tion. Includes introduction to trimode system. $6.95 
plus $1.50 postage and handling. ELEPHANT 
ELECTRONICS, INC., Box 41865-J, Phoenix. AZ 
85080, (602) 581-1973. 



TELEPHONE bug, FM room bug schematics with 
detailed construction procedures using Radio 
Shack's numbered parts. Both, $6.00. Receivers 
available. SHEFFIELD ELECTRONICS, 7223 

Stony Island, Chicago, IL 60649. 

STRANGE stuff. Plans, kits, new items. Build satel- 
lite dish $69.00. Descramblers, bugs, adult toys. 
Informational photo package $3.00 refundable. Dl- 
RIJO CORPORATION, Box 212, Lowell, NC 28098. 

DESCRAMBLE the latest video cassette copy pro- 
tection scheme. Our simple Line Zapper circuit 
takes the jitter out of your picture. Complete plans 
and theory only $9.95 plus $1.50 postage and han- 
dling. ELEPHANT ELECTRONICS, INC., Box 
41B65-JL Phoenix, AZ 8508O. (602) 581-1973. 

HI-FI speaker systems, kits and speaker compo- 
nents from the world's finest manufacturers. For be- 
ginners and audiophiles. Free literature. A&S 
SPEAKERS, Box 7462R. Denver, CO 80207. (303) 
399-8609. 

VOICE disguisers! Telephone bugs! FM bugs! 
Other kits! Catalog $1.00 (Refundable): XANDI, Box 
25647, Dept. 60F Tempe, AZ 85282. 

EXPERIMENT with fiber optics! Send your voice 
over a beam of light via an optical fiber Complete kit 
($39.95) includes microphone, speaker, fiber, PCBs 
and all parts. Easily assembled. Complete plans 
package only $5.95. Send to: FIBER SCIENCES, 
Box 5355, Chatsworth, CA 91313-5355. CA resi- 
dents add 6.5%. 

ROBOTICS catalog lor hobbyists. 20% off sale. 
$2.00 (refundable). ALPHA ROBOTICS INC., Box 
21091, St. Paul, MN 55121. 

SURROUND sound decoder plans. Extracts hidden 
surround Sound track from any stereo audio-visual 
source. Effects produced create remarkable spa- 
ciousness like being in a theater. SSD features a 
built-in amplifier, volume and tone controls and line 
level out Easy to build. For complete plans send 
$8.95 to SYNECTICS, 524 San Anselmo Avenue, 
Suite 201, San Anselmo, CA 94960. 

JERROLD tri mode add-on circuit Complete kit 
includes PC board, parts, schematic and instruc- 
tions for interface in SB or DIC type units $15.00. 
ARUS ELECTRONICS, PO Box 662, Chappaqua, 
NY 10514. 

BOOMING bass! Incredible his! Build your own 
graphic equalizer. Studio quality! Plans $5.00. 
BRUCE EDWARDS, 10326 Lawson Rd„ Jackson- 
ville, FL 32216. 

BRAIN waves control robot inexpensively with com- 
puter. System plans $19.95. ROSE, 990 Seacoast 
IB.. CA 92032. 

DESIGN your own custom circuits on your Com- 
modore fryiis. Just enter specifications and the com- 
puter does the rest. Send for free information. 
WEASELGRAPHICS PROGRAM, Dept. RE11, 
606 Thomasville, Pocahontas, AR 72455, 

KITS! Stereo scratch filter, frequency counter, radar 
detector and more. Semi-assembled and tested. 
Write for free literature. SERENA INDUSTRIES, 
1180-A Aster Ave., Sunnyvale, CA 94086. 

ZENITH cable anti-flash kits. Dealers only. 100% 
guaranteed. Works where others fail. LIES, Box 
1206 Elgin, IL 60121 (312) 697-0600. 

PROGRAMMABLE chase light circuit. Useful as 
auto brake light system P.C.B., plans $6 50 PPD. 
J.G.M. LABS, PO Box 62, Eola, IL 60519. 

FREE microprocessing, memory chips, etc. Free 
electronics magazine subscriptions, free education 
in computers. For information write MICROSAT 
CORPORATION, 2401 N.E. Cornell Bldg., 133 Hill- 
sboro, OR 97124. 

DESCRAMBLING, new secret manual. Build your 
own descramblers for cable and subscription TV. 

Instructions, schematics for SSAVI, gated sync, 
sinewave. S8.9E. Satellite descrambling manual. 
Thorough explanation of digital audio encoding. 
$10.95. (HBO, Cinemax, Showtime, etc.) For imme- 
diate delivery add $1.00. CABLETRONICS, Box 
30502 R, Bethesda, MP 20814. 

COMPUTER plans/kits 6302 micro kit $35.00, Z80 
micro $40.00. EPROM programmer $30.00, plans 
$5.00. Build it yourself and save! MICRO MOD, 
1419W. Colt, Chandler, AZ 85224. ' 

SURVEILLANCE transmitters. Dozen proven sche- 
matics, parts lists. $10.00, SEAL, PO Box 15253, 
Plantation, FL 33318. 
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PLANS— All Paris Available in Stock 
LC5 BURNING CUTTIG C02 LASER ...120.00 

RUB3 RUBY LASER RAY PISTOL 20.00 

BTC5 1.5 MILLION VOLT TESLA COIL. . . 15.00 
PTG1 PLASMA TORNADO GENERATOR 10.00 

GRA1— GRAVITY GENERATOR '.'.. 10.00 

MAGNETIC CANNON PROJECTOR 10.00 



| KITS— Includes Plans ant) Parts 

LHC2K SIMULATED RED/GRN/YEL LIGHT 

LASER 34.50 

BTC3K 250,000 VOLT TESLA COIL .159.50 

10G1KIONRAYGUN 109.50 

PSP3K PHASOR SHOCK WAVE PISTOL 49.50 

STG1K— STUN/PARALYZING GUN 39.50 

INF1K INFINITY TRANSMITTER 134.50 

MFT1K 2-3 MILE RANGE FM VOICE 

XMTR PC BOARD 49 50 



I 



I ASSEMBLED AND TESTED PRODUCTS 

LGU30 RED 1MW PORTABLE HENE 

LASER 349.50 

TCL30 SOLID STATE TESLA COIL 35KV 84.50 
IPG50 POCKET PAIN FIELD GENERATOR 64.50 
BISK) BLASTER DEFENSE WEAPON . . . 89.50 
ITM10— 100KV SHOCK AND STUN GUN 99,50 
PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
SNP20 SECURITY PHONE LISTENER. . 99.50 

CATALOG CONTAINING DESCRIPTIONS OF 
I ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 

S1.00 OR INCLUDED FREE WITH ALL ABOVE OR- 
DERS. 

PLEASE INCLUDE S3 00 PH ON ALL KITS AND 
PRODUCTS. PLANS ARE POSTAGE PAID. SEND 
| CHECK MO, VISA. MC TO: 



INFORMATION UNLIMITED 

P.O. BOX 716, OEPT. N1 AMHERST. NH 03031 




this I. B.M,® PC. CLONE is for 

HARDWARE HACKERS ONLY 

640 BY 420 LCD MONITOR 
SOCKETS FOR 640K RAM 
COLOR GRAPHICS CARD 
63 KEY KEYBOARD 
HAYES MODEM SOFTWARE 
DESK TOP SOFTWARE 
12VDC/1 15VAC OPERATION 
FLOPPY DISK CONTROLLER 
~^„„ SCHEMATICS 
only QQ TECH MANUAL 

33 CASE NOT AVAILABLE 
MADE FOR THE ZENITH* ZX 1 7 1 ® 
PORTABLE PC CALL FOR DETAILS 



SMART STEPPER SYSTEM 



• 8065 CPU BOARD 
RS232 INTERFACE 
50-192KBAUD 
36 INSTRUCTIONS IN ROM 

• 2 STEPPER MOTORS 
1 SDEG K> 9 02IM 

• DRIVER BOARD 
JOYSTICK CONTROL 
SOLINOID DRIVER 
POWER SUPPLY 
TRANSFORMER REQUIRED 

• 74 PAGE MANUAL 
SCHEMATICS 
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' FOR A PLOT! R OR ROBOT 



APPLE SERIAL CARD 

HARD WARE HANDSHAKING WORKS WITH 
MODEMS FULL APPLE FIRM WARE PRO- 
TOCOLS ARE SUPPORTED ON CARD. NO 
HARDWARE DEPENDENT CODE IS NEEDED 
JUST PLUG AND GO 

SISwvanced Logic Systems . OfV 00 

"DISPATCHER" feRAND *"" T <C$ 



CA ADO 6.5* TUX PREPAI D OR C 0.0 ONLY. OFFER GOTO 
WHILE SUPPLIES LAST 15 OAY TRIAL PERIOD ON MOST 
ITEMS PRICES SUBJECT TO CHANCE SUBJECT 10 OUR 
5 OAY SALES AGGfJEEMENr CALL FOR A COPV 



SiliconItalletS 
415-261-4506 



„,AAO] OAKPORT 
OAKLAND 
CA. 94601 
AT 

10AM-6PM CLOSED SUNAM0N I WBH&BBO 
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CIRCLE 187 ON FREE INFORMATION CARD 



R-E ROBOT 



continued from page 56 



need is a way to transport our commands 
from the control terminal to the robot. 
Thai is done using an RF link. The link 
interfaces to the terminal via the termi- 



STEPPER 
MOTORS 



SERVO 
MOTORS 




FIG. 2— MOST OF THE BASIC CONTROL CIRCUITS are located on a single custom board, designated 
Board 1. That board is shown here In block-diagram form. 



of FORTH is written in FORTH, the inter- 
nal routines are available to the program- 
mer, and we can use parts of the FORTH 
interpreter in the RCL interpreter. The end 
result is an interactive RCL that can be 
modified by the user, and thai can be used 
without a disk drive. We will be looking at 
RCL in depth in a future installment. 

Operator interface 

Most applications of robots are limited 
not by the ability of the hardware to per- 
form a given task , but by the amount of 
time it takes to "teach" the robot. RCL 
significantly improves programming pro- 
ductivity. 

Several methods of operator interface 
were considered. One was the "teach pen- 
dant" approach wherein motion se- 
quences are learned and stored for recall 
ami e.\ecu[itm ai a later time. However. 
after both utility and expense were consid- 
ered, ail other methods of interface were 
abandoned in favor of using a serial termi- 
nal. The reason is that almost everyone 
who considers building a robot has a ter- 
minal or a personal computer that can 
emulate a terminal. And if a more sophis- 
ticated method of control is desired . the 
required modifications are easy to per- 
form. However, modifications of that son 
are left to the ingenuity of the reader. 

It is important to be able to operate the 
robot from a remote location. What we 



nal's serial port. 

Table 1 shows how our robot stacks up 
against several of the leaders in the per- 
sonal-robot market; the RB-5X from RB 
Robots (14618 W. Sixth St., Golden, CO 
80401) and the Heath (Benton Harbor, Ml 
49022) HERO 2000. When you compare 
the capabilities of those robots to ours, we 
think you'll find that our inexpensive, 
build-it-yourself robot more than holds its 
own against the competition. 

That concludes our overview of the R-E 
robot. In the coming months we will ana- 
lyze each of the robot's subsystems in 
detail and show you how you can adapt 
our design to your applications. 

As part of the design process, a special 
section of RE-BBS, Radio-Electronics' 
new computer bulletin-board service, will 
be dedicated for use by robot builders. We 
invite readers who devise interesting ap- 
plications, programs, and experiments, or 
who discover sources of parts, or who 
have questions, answers, or any other in- 
formation of general interest to share that 
information with others by posting it on 
the bulletin board, tn addition, the author 
and the editors will be posting circuit 
modifications, design updates, and sup- 
plier information there for your con- 
venience. By sharing information in that 
way, we hope to develop the kind of per- 
sonal robot that has long been promised 
but never produced. R-E 




Radio /hack Part/ Place 

HOBBYIST'S HOLIDAY! OVER 1000 PARTS IN STOCK! 



Sound-Generator IC 



195 



3 Independent 
Analog Outputs 



Adds Sound Effects to Your Computer 

This chip is a great way to "dress-up" your pro- 
grams! Only your imagination will limit the type of 
sound effects and music you can produce! The 
three analog audio outputs are independently pro- 
grammable. Two general-purpose 8- bit I/O ports 
and single 5 VOC supply operation make it easy to 
interface with most microprocessors. 40-pin DIP 
With interfacing and programming data. 
#276-1787 9.95 



Touch-Tone Decoder ic 




DTMF Receiver 
In A Single IC 



For Many Remote Control Applications 
High performance, easy to use! Features single 
analog input and 8 built-in sw itch ed-capaci tor 
filters. Selectable hexadecimal or binary coded 2 
ot 8 output. Clocked by low-cost 3.58 MHz crystal 
(see below). 18-pin, 5 VDC, single supply. With 
detailed data and circuitry examples. #276-1303 
3. 58-MHz Crystal. #272-1310 1.69 




Voice synthesizer Team 

Adds Voice Function to Your Computer 

(1) Text-to-Speech IC. Translates ASCII data 
to direct Synthesizer. #276-1786 16.95 

(2) Speech Synthesizer. MOS/LSI. Easy In- 
terfacing with most computers. 
#276-1764 12.95 

8-Bit A/D Converter IC 

Complete Data Acquisition 
System in One IC 

High-speed data transfer with 
minimum support compo- 
nents. Features single 5 VDC 
supply operation, internal sys- 
tem clock, single analog input 
and an on-chip sample-and- 
hold circuit. 8-pin DIP with 
data. #276-1796 6.95 




DC Fan and Trans 



w 



IC Chime, siren and Buzzer 



LEDs Light up the Season! 




(3) 3" Brush I ess DC Fan. 
field problems. #273-243 





Low-noise. No hum or 

AC field problems. #273-243 14,95 

(4) UL-Recognized Heavy-Duty Transformers. 



Volls 



Amps 



Cat. No 



1 2.6 CT 
25.2 CT 

18.0 CT 



3.0 
2.0 
2 



273-151 1 
273-1512 
273-1515 



Ear.li 



6.99 

7.49 
6.99 



For Alerters, Alarms, Timers and Fun! 

(5) Electronic Chime. Delivers 80 dB "ding- 
dong" at 12 VDC. #273-071 6.95 

(6) Tri-Sound Siren. 3 distinctive sounds. Deliv- 
ers 80 dB at 3 VDC. #273-072 5.9S 

(7) Two-Ton e P iezo Buzzer. tOOdBminimum.8 
to 16 VDC. #273-070 8.95 




(8) Super-Bright Red LED, #276-066 99C 

(9> Blinking Red LED. #276-036 1.19 

(10) Stinking Green LED. #276-030 : 1.19 

(11) Flashing Lamps. Yellow, red, green. Ideal for 
model trains. #272-1097 Pkg.of 3/996 

(12) Xenon Strobe Tube. #272-1145 2.99 



"Pro-Look" Finishing Touches 



Mini Relays and switches 



insulated-Clip Jumpers 






$.P* ' ff (20) / \jf {2Xi 



(13) (14) IVm" Dia. Knobs For Vt" shafts. 

#274-432 Pkg. of 2/1 .49 

1" Dla. Knobs. #274-433 Pkg. of 2/99* 

(15) Our Finest Two-Tone Enclosures. 

Small. 1is/ l6 x8'/ix 6'/s. #270-272 S.99 

Large. 3'/isx8</..x6Vb. #270-274 7.99 



(16) Micro-Mini SPOT. Rated 1 amp at 125 VAC. 
5 VDC, 90 mA, 550-ohm coil. #275-240 . . 1.69 
With 12 VDC Coil. #275-241 1.69 

(17) Subminl SPST PC-Mount Toggle. Rated 

0.3 amp at 125 VAC. #275-645 1.59 

(181 DPDT Knife Switch. Rated 0.5 amp at 250 
VAC. #275-1537 99« 



(21) 



Secure Connections for Easy Testing 
{19) Set of 10 Test Cables. 14" long. 
#278-001 3.49 

(20) 20' Mini-Clip Leads. 

#278-016 Pair/2.99 

(21) 6-ft, Coiled Leads. Probes at one end, ba- 
nana plugs at other. #278-750 Pair/3.89 



10-Piece Electronic Tool Kit N^ 

14 95 



Complete 

Home/Shop 

Set-Up 




Includes 30-waTS EJL listed soldering iron and si and-, 
solder, solder aid. n^t die-nose pliers, diagonal cutter, 
three screwdrivers and heat sink. #64-2801 



soideriess Breadboard 




19 



95 



Big 2 1 /4xBV2* size, mounted on a 7x4" "slay-put" 
steel base with rubber test. Provides a lolal of 640 
plug-in tie points. Includes three binding posts for ex- 
ternal connections. #276-169 



scientific Calculator 



v^ Handy Folding Multitester 
ideal for Home/Auto/Shop 



Never Needs 
Batteries! 



95 



29 



EC- 4 01 ft. Solar-powered folding-siyle. Extra-large 
keys and LCD display. 76 useful functions. 10-dtgii 
mantissa, 2-dtgii exponent. #65-982 



L w 



Solar Energy Project set 



Perfect for 
Science 
Projects 

995 



Discover the luiure premise of solar technology today] 
Comes complete with solar eel) prewired to a DC motor, 
color wheels, propeller and booklet with intetesling 
projects. #277-1201 





You get durability and famous Micronta® quality 
and save S8.07. Features 25 switch-selected 
ranges. Meter movement is shunted when 
closed. Fuse and surge absorber protected. Four 
detented hinge positions for easy-view position- 
ing. Measures AC/DC voltage, DC current and 
resistance, TUxWibxI'U* when open. With 



.A probes, manual. Batteries extra. #22-211 



Over 1000 items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti- 
fiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners and more! * DIVISION OF TANOY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 



Radio /hack 
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Open up the world of Closed Captions! 

Many TV programs carry specialty encoded 
signals to provide captions that allow hearing- 
impaired people to follow dialogue & narration! 
Educators find captions improve reading skills! 

Thy DSE Supettexl TC I. a low- coil alternative to Ihe more expensive NCI 
TcHocapllon H. Using Iho tamo docodtng technology (underflcense rrom NCI), the 
Super text TC afters super performance (displaying crisp while leil In a black back 
ground box) and oa jy operallon. Con A complexity are minimized by eliminating 
the tuner & remote control lecture* of ihe expensive NCI versJon. The Supertexl TC 
connects to Ihe audlo/video outpuii of newer model TVs or VCR* or component 
TV tuners (an KF modulator lor direct cnlenno connection is optional) to provide 
two separate captioning channel* ai wetl as two lull icroon text lervtceL (A fifth 
" channel" bypasses all capllom ft text lo display the regular TV image without 
disconnecting ihe decoder.) All channels ft power ore controlled by a single 
front-panel knob. The lext channels Include program listings ol upcoming 
captioned broadcast*. 




CH ECK U S OUT! 

Dick Smith Electronics! 
.for Service, Value, 
& Innovation! 




Gel ihe laletl score*, weal net. ft stock 
price* at me touch or a butlonl This 
easy- lo- build kit lectures pre adjusted; 
pre- assembled decoder module ft £1 
button wired remote You get r-^ 



ft newifiath modes - all 
without user feeH 



Fmmtvr 9 d in April A Mmy 
ft*dl&- EI*ctro nlc s 



TELETEXT 
Decoder Kit 



199 

Cal K-6315 




Enjoy your Home 
Electronics in 
Total Comfort 

Build this match box- 3 1 zed IB transmitter 
and its matching receler{ capable of 
switching a lOomp Load) and you can 
conlrol lights A appliances (even some 
heaters ft air conditioners) at distances 
up to 40'. Une*of-sighl Is required, and 
electrical noise, strong light or ftF signals 
may affect Ihe sensitive high gain Irani* 
end ol the reeiever. but even under 
adverse condi lions, the system will op- 
erate in an average siie room. 



Receiver Kit 
Transmitter Kit 



Cat K-342A 
Cat K-3429 



$32.00 
$7,95 



lUA 



Remote Control 

Upgrade *° wlreiau nmow Col K-M2S 



Get the Audio Quality 
You Deserve! 

Feature lor leature, dollar for dollar, Ihis kil oul- 
perlormi the bicj name ccmpeiiiicni Electronic 
input circuitry ha ndk s moving magnet, moving 
coil, CD, hi-li. NCR, cassette, tuner. A more, Salt 
touch conlrals* de-lhump. toroidal transformers 
and m ueh moreJ Step- by- slep Instructions, make il 
easy lo Pulld (Put if, after examinalion. you 
decide it's beyond your abilities, just return the 
kit miccl lor o full rerund. 

• iOOW RMS/channel into A ohms • Hum: • 

iDOdfl below lull output • freq. response: $Hi- 
20KHI (-3d&); 2.BKE - 65KHz <1dB) # Uncor- 

diiionai stability into any load • Distortion 
0.01% (1yp> 0.003% 20Hz-20KHz • Sensillvity: 
MM 2mv ($0d6 S'n) MC 200uV £75dB) Line 
300mV (TOdB) CD 2V [v*dB) 






Receiver 

WITH CASE 
includes screened 
N, front ft rear panels, 
OH parts ft hardware. 
ft instructions 

Transmitter 

' WITH CASE 
t Includes all parts ft 

instructions 



MJPE^lEXl UC 



TELECAPTION ADAPTER a 
LINE-21 TELETEXT DECODER 

This kit it inirty simple and easy lo build. Ml 
componenti except Ihe decoder modulo ft 
front panel switch mount on a single PCB. Any 
hobbyist wtm baste bench ic-ois, a multimeter, 
and good soldering technique con build the 
adopter. Once it is built and a few basJc tests 
ore mode, the adapter can be hooked up. The 
remaining adjustments, (tor caption display 
contrast} ca n be madewl In the case assembled. 
Ma special tools ore required! The kil comes 
wtth a handsome comet brown case, punched 
a. screened front and rear pa noli, all parts, 
Instruct ions - even solder I includes 'Sorry, 
Dick" repair coupon: If your kit tails lo operate 
when assembled, return It wtth coupon ft fixed 
service fee. and we'll get It up ft running! 




mmm 
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Cat K-6314 



• Direct audio ft video inputs ft oufpi 

• Single all-function conlnH • Exterr 
Contrast adjustment 9 Compact size 
No dangerous internal wattage* • Ea 
assembly ft set-up • Fufl dosed capti 
ft text service operation 



Power Supply Cat M-9526 $4-95 
Rf Modulator Cot K-A040 S9 vS 



Return with us nov* 

to those thrilling 

days of yesteryear 

:t.f has an exclusive seteciion oi genuii 
ant ique radi o kill I or b u Hders ft coTl eclo 
Assmebled by pnvd Whilby, r»u4hali< 

leading vintage radio emhuiiast, the 
kits lealure authentic antique commoner 
and oriental circuitry. Tuning coils are 4 
nonb'Wound ft Ihe altenlior lo detail 
impressive. Due to Ihe restricted supply 
genuine components, production ot the 
kits is limited so don'i detav - order no 

Umdyne ^ Tube Cal K-9DG1 

Sptdtrwwb ecu.' YtrJQfn*t£r tuntffQ 

Reinortz AlHond Col K-9000 5AA1 

4 coilt from 560 kHz tv T9 MHz SJ3J 
Varometer Super Crystal S7Q 1 



99 



Col K-?002 



DSE's RDF rates 
outstanding 
technical reviews' 



"After spending cons derjble time 
ptaying wiih ih« RDF, I have a ior. of 
confidence nn it . . . . it you are consider- 
ing an FM DF'ing appltcation, Ihe Dick Smith 
RDF is certainly worth looking aL When you 
consider ihat similar cornmercial items mny 
cost as much as $500-600, it seems to be 
a good value at Si 00.' 

Bruce Williams WAGlVC. QSTAug'Be' 

• 12V operation «• 50-500 MH2 range 

• Internal allonmenl reference • 170* 
calibration • Stable digital circuitry 

• Adjustable internal monitor speaker • 
Self-aligning commulatlng titters. 




Radio 
Direction * 

Finder Kit cm k^m 



Bee 73 for Radio Amatcun, July 
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2 Meter Operation? 

Lite four wfito arttennai tW205. $is,5rj 
each). 



RDF at a Base Station? 

Uu i2v,,ii.iA power supply (M-95: 
513.95 each). 



\-E Reader's Special 



;/XT compatible 
10- key Keyboard 

need keyboard (equivalent to Kcytronrcs "*_ 
\ ) with separate cursor & numeric key 
ds ind LEO indicators, Typflwriwr-siytB 
jh is easy so learn, it s ready so go - 
pie (e with. schematic & instructions. Crtf- 
e color, 20 L x B'A "W x 1 fc-'K 

/f NOT SURPLUS ■ ^f'j FCCAPPRQVEQ bttt 
'fits #» HffiUtd, to ftvrryt Offer vmtitt from 
bet 20 through December 3t. )9&6 



130 Watt 

Switching 

R»gulat*d 

IBM COMPATIBLE 




was '89 

tyboard 

■key 

■ S7S.BS ' 



X 1122 



rn^rn 



' com pan wo Case 
■ $49.95 Cat X- 1120 



*39» 



999.95 



Power Supply 




rVP 



Cat X-11 24 



Check out our new low 
prices on computer gear! 

Effective September 20. f936 
Description Cat No, Was 



e XT compatible 

MoSNSrUoord 



X-1001 $149 1 29 



• Norvfnlrlnglng WOS X . 1MQ $3995 S 29' 5 

• MulH- Function Card X-1005 $119.95 09" 
Serial h parallel inter- 
faces, clock/calonetfl-r a**—* 

• Color Graphics X-1007 % 1*9.95 *69 M 
Adopter Card 

• Multl I/O Card X-1Q16 $129.95 89 

Serial.siaraliel.cluck 
game, disk, drive 

• Floppy Disk Controller X-10G9 $44.95 



Look at the savings 
this system offers! 



XT Mother board X-1001 S129.00 


BIOS for Motherboard X- 1 000 


29.95 < 


64KRAM X-1187 


14.95 


Monochrome Graphics X-l 01 2 


83.96 jA 


F loppy Disk Controller X- 1 9 


W,9S«S 


1 30W Power Supply X-11 10 


69.95 


IBM-stylE cuss X-1120 


39.95 


K Height Disk Drive X-750S 


99.9B 


Monochrome Monitor X'l 1 32 


99.95 


64 -«ey Keyboard X-1122 


5995 


indit/rddil Components font $668.95 


More IBM- compatible options: 


• 512K RAM Card X-1D1J 


1 J 7.95 


• wine hwlor Hard Wik 




Controller Card X-101S 


$17«9S 



s 34" 



COMPTERFACTS 

from SAMS'" Publishing 

Easy to use, informative technical data at your 
fingertips. Each edition includes specific service 
mlormation on Ihol particular system os well 
as overall Irouble^shooimg hints 

9 Preliminary service checks • Schema II ci • 
Slop- by- step troubleshooting guides • Com- 
pfeie component parti hits • Reference photos 
for quick component location • Logic chart 
w logic probe readings • Much morel 



Apple 11/11 plus Cat B-751 5 $19.95 

Apple lie Calt-7514 19.95 

Apple lie CaiB-7517 19.95 

IBM PC/XT Cat B-A601 39,95 

IBM PC 5150 Cat 5-4A02 59.95 



"%&- 



Kit 
Computer 
PC/XT Compatible 






Get Better 

GRAPHICS 

or your PC 

Compatible 



This versatile card Hips mio an expansion 
slat lo provide high quality texl and full 
spectrum color graphics (or IBM PC, PC/XT, 
PC/AT, and compatibles. You can switch 
between monochrome & enhanced color 
displays without removing 1 he PC's cover' 
Look at these superb Features: 25AK video 
RAM • Light pen inlerface * SAM-loadaWe 
character generator • Full 16 color sup- 
port for 64Q x 35Q graphics. 

Enhanced Graphics s 259" 
Adaptor Card cai x-iooa 




12" Monitor 

Monochrome 

* Apple compatible 
Cat X-11 30 

• IBM compatible 
Cat X-11" 



ystick slQos 

rid Apple rn ,^, T 
npaiiblp t-aix-113, 

>wer Command 
onitor Stand 

, swivel, surge 

•pike protection. 
sh-butlOn per- t m\m- 
ersl control. *39 

Cat X-11 25 

/Itch Boxes 

232 A/B X-35S4 $34.95 
rallel A/B X-35B5 529.95 




^ 



OSCILLOSCOPES 

5 MHz Single- Trace 

ffetiaco blanking for clearer dls- %\ CQ 
play, lOmBV/dtvTilon horizon to I ■ W 



•MY.] 



J»te 



lid a Satellite Receive 

dy to build, wklh comprehensive in- 
cboni Fea lures bandpass Hie* 
greater selectivity & stability. RF mod 
loi not included. Requites i&x/ AC powei 
iplv 



5MHz Single-Trace 

Retrace blanking for clearer dls- $1 CQ 

play, lOmBV/dlviiion horizontal ■ **>» 

senilrtvtty tntemotof external syne. Cal Q- 1 280 

Usabte response to 6 5 MHl Solid stale 
35 MHz Dual-Trace 

Fast sweep lime A extra bright' jEAA 

nest lor computer applications «f4C3f 

delayed triggering sweep ad* Cat Q- 1241 
dressed a» orvy polni 

50 MHz Duat-Trace 

Similar to model above but with 
Stealer bandwidth,. 15KV accel- 
erating vottage, scoie IK uminatl cm Cat Q ■ 1 243 
ft morel 

15 MHz Dual-Trace Portable 
Rechargeable battery operation, tJQQ 
3 5" CRT TV «deo sync hrte*. htgh- ^W 
ssrisiiiviry X¥ mode, and mace 1 CatQ-1244 



'j0<JC Protective Foam 

This wonderful anlt- sialic foam wilt 
protect those MOS chips* It comes In 
huge 42" x 12" sheets that can easily 
be cut Into smaller tectloni tor ttoring 
your ECs In ports drawers. Or use a 
whole sheet an your workbench to 
make chips more acceetebte Cxcelent 
voluoi 



MULTIMETERS 



3,5 DIGIT LCD: sup*r nwiv wm. 2* 

ringi* 1ar irwiturtftg «)i» r unpi, ifflptdjri'^ 
l j'i«fi"L. cipKiunctL conducUrKtL nenptniurtu 
trimiilpr list dodri tail, 6 conlinuilty. GimI 
vfduC 

AUIO-RAN6IN6 LCD:- ..- = ,-. 

CuL & pclirrti -tdcilicn. incliidu lift e.fc-f: 
tvabti it ctipi 

MM/TftANS-CAP CHECKER: 

PCV: 0.25J 5. 1 C.M.2M.1 000 | .fX»&V|. *CV. 

5.1Q.50.25D.1DOU |10iWI DC' 1.0mA. l.SmA, 
15mA SOOmA, 1 OK AC. 1 OA. dB: - 1 la -S 2 

M5:iil.*i10.>.lK.-10K.TJ*AHS. M1«0-l0O0. 
taO-5-OuA. CAP 5QpF-3jF C01 uF^OuF 



RF & AF SIGNAL GENERATORS 

Uf signal generctlor: 100kHz ■ (SOMHi 
In 6 over tapping rongel Cal O- 1312 SQQ^S 
AF signal generator; 20 H2-2DakHL ^ tACH 
CarO-1110 



s 99 9b 

CalO 1512 

s 59 95 

CalQ-1S1S 

*59« 

■;■::• c ■ ■*..■ 



•trails 1,' 



*6 
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t«.S0 10 t UP 



WW7i 
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r=)C3e3CI]iCDH3 
BBSCOCDa 
C=JC3|dC3Cj3t5 

□ q'giczicj 

DDDQG] 



Rechargeable 
Solder Iron 

This quality cordless tool has 
a built-in solder point lamp 
- A protective cap Itiecrvorges 
L in 12-15 haunt In its stand 
{AC adaptor Included). It's 
o great Christmas girt* 

orJl.* s 21 9S 



7 
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ATTENTION 
BULK 

BUYERS! 

Schools, Colleges, 

Manufacturers- 
Call 41 5-308-8044 
for special 
quantity pricing! 

DEALER 
INQUIRIES 
WELCOME! 




oN LY s 39 es 

W n CalT43fl5 



Get cordless convenience with forward ft 
reverse, removable handle (which also 
stores the 4 easy-to-change bits). Includes 
charger ft mounting strap. Recharges In 
12 Hrs. 1/50 gear ratio; 150 max. r.p m 

Rechargeable Screwdriver 



<O ft " 



■ t .sfl J 



te^= 



C^- ^^^ MAIL ORDERS 

P.O. Box 8021 Redwood City. CA 94063 



Order Toll Free 1-800-332-5373 



Call Monday - Friday 40a.m. 



14- Day Money- Back Guarantee I 

I 
I 
I 
I 
! 
I 



WCKf SMITH 
ELECTRONICS 

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST 

! 

Did you get your FREE CATALOG? 
I 



The new 1986/7 DICK SMITH ELECTRONICS utatag is 146 
colorful pages packed with thousands of fantastic products, in- 
credible values, and in exclusive l 5 page data section We ship our 
catalogs tirsr class mail, so you'll gal yours with no delay! 

-5# — tf J ' \" powit* a .-j-ii*j.ii.p n Oil J" Q ^a 214* Dumbo* £>u CA S*Qt* 



6p,m. Pacific Tims. In California call 445-366-1066 

CIRCLE 95 ON FREE INFORMATION CARD 
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■—^SPECIAL PURCHASE ™ 



EDGE 
CONNECTORS 

ALL ARE1.5S SPACING. 



— itiittnmrtitiin itttt. 
11 EDGE CONNECTOB 1 1.25. a 

'.rr.o^f -,i:i ■ :v ■■ 10 Inr ^11 .Qo 

2 2/ 1 4 E OG E CONN E CTOR 
12 OOaa RC style 10 i, >i 5. is in: 

12,(4* EDGE CONNECTOR 
solder I ug stylo 12.50 oaeh 

2«yj« EDGE CONNECTOB 
J2.50«. Pt": ,i,v 

3X72 EDGE CONNECTOR 

PC. ilyle t3.ee each 

43/56 EOGE CONNECTOR 

PC sivre IcSOeacft 

TRANSISTORS 



2N706 

3NJ222A 
PM2222A 
2N2A04 
2N3»0& 
MJ2S55 
2N3C-&E. 
PUD 10*40 
TIP 121 
TIP 125 



4 lor (1.00 
3 lor 11.00 

* for Si 00 

3 Icr (1.00 

1 forSl .00 

(ISO 

11.00 

31 00 

75C 

75* 



TRANSFORMERS 

TXimtnM jrfl if 



5 6 ,Dll. J. 7»nu S3 W 

6 3 vol! ,i 600 m» 51.75 
12 V.CT r), 3D0 mi. «00 

11 V.C.T. ji 4D0 m*. (aDO 

12 '.'(:' f 1 Amp (4.» 
1-t V.C-T. ft 2 Amp 14.14 
12 V.CT. A 4 jmp (TOO 
II valti . &SO mi. S2, . 00 
24 V.CT, A 2M m*- J2-50 
24 V.CT. tfj 1 #mp J4 45 
24 V.C-T. «j 2 imp tfi.FS 
24 V.CT. ft 3 amp ISM 
24 V.C.T. tr 4 imp in iXi 

WALL 
TRANSFORMERS 



,]l. [ilj'j ji.i?rii, 

into 120 vac 

outlet 



5 vocr.v 750 
3V[JC^ 500 
12.5 VAC Q 2 




4 VDC © 70 m>. 

4 VAC ft 500 ma, 

" -750 ma. 

500 ma. 

'_ 265 mi. 
II VAC-u 14 VAarkd 
as VAC ?r 1.2a VA 
24 VAC © 250 m». 
MULTI-VOLTAGE $ 500 
M^TJVi.ftar^VOC 175,3 

C^ MINI-BOX 



^ 



8 OHMS 15 WATTS 

EXTRA SPECIAL 
VALUE 



Pomona #2T04 

J II. 00 EACH 

^</ H«avy-duly btaeK 
phenol »g project box With cover and 
screws. 2W X Itt' X 1VT 

FUSES P— -a 

JAG (AGC) SHE 

1, IV,, 2. 2U. 3, 4, 5.6AMP 
GMA SIZE t^^^Ui 

1.2.3.4. 5AMP 5^=" 
5 of any ONE amperage 75* 



LJijAvl I Li*] I LtKslilirl MAIL ORDERS TO 

LOS ANGELES. CA STORE po BOX 20406 

90S S Vermont Ave ^j Angeles. C A 9 
213 380-8000 



COMMODORE PRINTER/PLOTTER 

Commodore Model i 1 520 

Four color X-Y plotter siandard VIC 

senil interface allows easy conned ton 

to Commodore 54 computers Up 10 BO 

characters per tine {upper and lower easel 

in tnur siaas 

CAT > COM- 1 520 (49 95 each 
EXTRA pen snlr. S1.50 pjjr Ml. 




SPECIALS 

1 AMP 50 VOLT DIODES 

IN4O01 TAPE AND REEL 
IOC lor $4.50 

1000 lor S30.0O 

SOLDER TAIL IX. 
SOCKETS 

24 PIN 101wi2.50 

100 Tor $22 00 

1000 (or $200.00 



•SPECIAL PRICE' 
TRANSISTOR 

Praslir; lrrir',1',11,- 

PN35&9 TO 92 N P N 
100 tor $8.00 

moo foe too.oo 

LARGE QUANTITIES 
AVAILABLE 



48 KEY ASSEMBLY 
FOR COMPUTER OR 
HOBBYIST 




NEWT! KEYBOARDS. OirjinalV 
used on compuiers. these key- 
boards contain 48 S.P.S.T.mech. 
amcal switches Terminates to 
15 oin connector. Frame 4" x 9" 
$3.50 each 
SPECIAL 
CATHKP-18 10 lor 13o.no 



MICRO-CASSETTE MECHANISM 

Micro-cassette tape transporl 1o.' 
standard MC60 or MC45 
micro-cassettes. 3 Vdc operation 
Contains: drive molor. belt, head, 
capstan, pmch wheel and other 
components. 3 1.2" X 2 1,4" X SB" 
CAT* MCMSC S3. 00 each 10 (or S27.S0 




COMPUTER £31 

GRADE 
CAPACITORS I 1 

2,000 mtd. 200 vdcV^J 
1 i'-r x 5" high 52 ou 

5.400 m(d. 60 Vdc 
1 3,S* s 3 3/4- high $2 50 
S.7O0 mid. 50 Vdc 
IIS" 1 4 ira-high 13 00 



15 Vdc 

12 50 
4D Vdc 

$4 50 
40 Vdc 

$3 50 
IS Vdc 

$3.00 
30 Vde 

$3 50 



31.000 mid. 

13.'4-«4-|»r)n 
50,000 mid. 
3-*5 3.'4-hnri 
60,000 mtd. 
3-i5- rioli 
66,000 mid. 
3" 

66,000 mid. 
3-l51«-hi-ia 

$11 .OS ©Pisjats 

5,600 mid- 30 Vdc 

t3'8"> 31f2"hiah $1-00 
5,900 mid- 30 Vdc 
13r8-x21r"4-high $1.00 
3,300 mid 50 Vdc 
r 1 4 W hioti $1 M 

16.00D mtd. 10 Vdc 

1 3TB- 1 2 US' hijjh Jt 00 
46,000 mtd. 10 Vdc 
21I2-X3 Tr4"h^tl $1 00 
100.000 mid. 10 Vdc 

2 1/2" * 6" high $1.00 
165,000 mid. 6 Vdc 

2 1.7- « 4 V3T high, $1 00 



Tl SWITCHING POWER SUPPLY ^^ 

Compaci. wfllt'iTeguJataO swilching power supply 
designed to power- Texas insirum&iis. compuEer f . 

II4PUT, 14 - 25 vac @ 1 amp* SPECIAL & 
OUTPUT 12 vdc @ 350 ma PRICE* 

- 5v4jc@ I 2 amf 

— 5vde@200mLB 
S\ZE 4*4 x4U Mli hfOTl 



S3. 50 
«ach 




13.8 VDC REGULATED POWER SUPPLY 

ffWft//fiJit& Tfle 5fl a"e solid siace ruiiy regulated 1 3 s vac 

/MM////////M P * ^ supplies Both lea i u*t> 1 0Q». sol«i state 

45, tons [rue [ipn iuseprOTeycticm. indL E O pOMrflr 

f.|] indicarn- U.L iisied 

Y 2 imp conalant. 4 amp surge S2D.D0 fach 

3 ■mpcon»|jim, S imp surge 5Z7S0 each 




lb G£ riimtt lUKirii 

TTFICAL lllPifllll I ,<■.., i 

IDS - ID.Soo hi. 




S,P.S + T. 

TOGGLE SWITCH 

CARLihG isrt tfrt 
S P S T lc4jq'* 



4p 

J 1 "n 



> j*H pJMt* bu, 



■CAT « STC-! 



■or SI SD 
100 la. iT.se 
-*=QF QUAHTfTIFE 



RELAYS 

10 AMP SOLID STATE 

CONTROL: 3 -32 vdc ( 

LOAD; 140 vat 10 amp I V.-y^J. 

SIIE.2W-.*-,..- X j^Jj 

$9.50 EACH 10 FOR $90.00 

ULTRA-MINIATURE 

5 VDC RELAY 

FLJJIISU 9 

Fefl2tlNEOO05M20 
H nti sensitJvity 
COIL 120 ohms 
CONTACTS lamp 
Mcunls m14ff.nOIPstjckel 
SV2ieach IOtorStO-00 

MINIATURE 

6 VDC RELAY 
Arornai n»RSD-6 V 
Super Smalt 
S.PD.T. relay 
GQWcOlCnd-il 
cofitAcis raied 

1 amp j^i 30 y(3 c . Hignly s*ns,i[ive . 

TTLdineci drive posstbie 120 ohm 
coil. 

Operate 1nxn 4.3 - 6 vtic 
COIL t^Oohms »1.50aach 

1Vw",'Vm *V« lOforJIS.SO 

13 VDC RELAY 

CONTACTS SP.NC 
10 imp @ 1?0 vac 
Energise co4 lo 
Open coniaci . 
COIL 13vdc650otin,s 

SPECIAL PRICE S 1,00 each 

4PDT RELAY 

14pinKHS[y(e 

3>ampcchniacts 

USEDb^iully 

lesled n.JOnch 

SpeciTy cc*i voliage rjeaireo 

Either 24 vdc or 120 vac 

LAHGE QUANTITIES AVAILABLE 

SOCKETS FOR KH RELAY 

?5 e «ch 



2K 10 TURN 

MULTI-TURN POT 

SPECTBOL 

»HOD 534-7161 

JS.0DEACH 



^BUZZER 




Slar *SMB.0&L 
fivdc 

TTLcornpjtrtile 
It.OOtach 
tO for 19 . DO 



POLARITY SWITCH 

CAT : HOPS 

Designed lo control an 

external coaxial relay nn 

a satellMe TV system IDEAL FOR 

THE EXPERIMENTQR AS PARTS. Heavy 

chassis box containing a 5 Vdc relay. 

CA 358 op amp and other parts. 




10 lor 115.00 



PHOTO-FLASH 
CAPACITORS 




400 ml 330v 



CAT< PPC-4O0 100 n. 

600 ml 330v 
CAT* PPC-BOO 1.35 aa. 




3Va" S PEAKER 

Boflrn 

impedance 

Full rarkge 

i '■■■ r>- 1 *■'■'- 

1 OOfmaanei 

4 diagonal 

' mounimg ceniers 

12.50 a«Ch 10 for J20 0Q 

SPRING LEVER 

TERMINALS 

Two color 

coded 

rerrrit/ials on a 

Sturdy S*i . 
3 a -» bak ehte 
rplale. 

Great lor speaker enclosures or 
povversuppires 
7&C EACH EOfor £6.00 



s's 



WALL 

TRANSFORMER 

11.5 Vdc ,^<zf: 

1.95 

Amp. 

INPUT: 120 Vac> 
SIZE: 3 3/4" X 
2 TIB" X 2 5/B" 

CAT * OCTX-11519 
$6.50 each 




TELEPHONE 

COUPLING 

TRANSFORMER 

SUncar t TTPC-S Of ■ _-_ 

Trud 4 TY.304 P f£& 

>:<x> DhTi', c ; fV-= 

[□ 600 cVimj c«. JJ """ 

P C rjoinj mouni T^r 

3;^■"KSffl , ■x^/4■■ n " ' 

cat - rcrx $ i . 2 5 



XENON FLASH TUBE 



3J4"longX 1/e-flia. Flash 
lobe designed lor use in 
compact camera flash unils. 
Ideal for experimentors- 
CAT# FLT-1 2 for S1. 00 



MINIATURE TOGGLE SWITCHES 

ALL AHE HATED 5 AMPS @ 125 VAC 
S.RD.T. 
(on-on) 

PC style 



RECHARGEABLE 
NI-CAD BATTERIES 



— -^r 



AH SHE I 25V iOOinAM $1 85 
Afl SIZE I ?5V 500mA H $1.85 
AA*ith solder utt $2.00 

C SIZE 1 2V J2DOmAH $3 50 
SUB-C SUE solder tao $3.50 
SI2TE 1 2U IJOOmAH $3,50 



UNjVERSAL CHARGER 



Will cliarge 4 AA. 0. E), or AAA 
nicadsor one 9 volt mead at 
one time. . 
$11,00 per charger 




STANDARD JUMBO 
DIFFUSED T 1-3/4 

RED 10 lor $1.50 m 

100 lor $13.00 ii 

GREEN 10 lor $2.00 , 

100lar$1T.OO 
VELLOW IOIorU.00 

100 lor $1700 [ I 

FLASHER LED 

5 volt operation 
red jumbo T l 1 * 
Sl ^« tl-OOaach 
NEW GREEN FLASHER 
CAr# L ED-4G $100 

BIPOLAR ^ffl^'e" 

LED HOLDERS 

Two piece Holder ^^ flfl 

100 for 15.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 
mdrcaior Clear 
4 lor $1.00 



'Or tumbo LEO 
10 lor 6SC 



o 




D.RS.T. LIGHTED 
ROCKER SWITCH 

1 1 5 vac ttgrued rock er. 

sr.yp "-,j_n;t, - 

J t vVt Mole 

Orange lens 16 imp _ 

com ice XMl J 

flJO e VJ4r 

MINI-PUSH BUTTON 

■ S PS.T momentBry 

normailly open. 

Bedbug fl^Vaoo 

l^^SnAP ACTION 

Ctierry elffCl *E2l NO WN.C 
ia coniacts Suitable tor alarms 
and other low energy eircuMS 
iifVi»w. 

454 EACH 10FOR«420 



SWITCH 



VAN NUYS, CA STORE 
6228 Sepulveda Blvd 
818 997-1806 



TWX ■ 5101010163 ALL ELECTRONIC 
EASYLhMK MBX ■ 62BBT74S 



TOLL FHEE OflDEFIS ONLY QUANTITIES LIMITED 

1-a00-a!6-S*32 MINIMUM OH0ERS10. 00 

lOROEFi ONLY) USA; $3.00 SHIPPING 
(IN CALIFORNIA: 1-flOD 258-6666) FOREIGN ORDERS: 
ALASKA, HAWAII, INCLUDING SUFFICIENT 

OR INFORMATION SHIPPING 

(213)380 8000 NOC.O.D.! CALIF RES. ADD 6' i% 



220 Vac 
COOLING FAN 

tlOTRON I 
MX77A3 
Mullln XL 

220 Vac 

4 IB" square 
metal Irame fan 

CAT! CF-220 ft 50 ca 
10 lor S60.M; 100 lor $500 00 
QUANTITIES AVAILABLE 
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MARK V ELECTRONICS INC., 

248 EAST MAIN STREET. SUITE 100, 
ALHAMBRA.CA 91801 
TEIEX 3716914 MARK 5. 



INFORMATION. 1-818-282-1196 
MAIL ORDERS: P.O. BOX 6610 

ALHAMBRA CA 91802. 



CALL OR WRITE FOR A FREE CATALOG — OVER 60 HOT & WELL-QUALIFIED ITEMS FOR YOUR SELECTION! 



MULTIPURPOSE MELODY 
GENERATOR 

SPECIFICATIONS: 

Output Power; SOOrrtw 
Output Impedance: 4-8" 
Powet Supply: PC t.S-SV lOOn 
It can alio be used at a doorbell, 

musical two* and electronic alarm. 

TA-50A CIC401E 

• Jinglt Ball 

• Silent npgihi 

• Rudolph, the reci-noted 
rtiriditf 

• O come, AH ye faithful 

TA-50B CIC-482E 

• London Bridge n laJImg 
Down 

• AreyOu Sleeping 
■ Toy Symphony 
« Wiec-onliec) 




60W VERSATILE STEREO 
POWER BOOSTER 



TA-302 



J Best left for. X'fnad A 



* Santa Ctaui >i comma to 
town 

* Joy to the world 

* I wish you a merry X'mu 

■ Hark H ihe herald Anrjeli 
ting 

» Row your Boot 
i Happy Birthday 

■ Home sweet home 

■ Melody on purpln 
bamboo 



^iiHiilC/^ 



* 7 i m i i i i i . . * : njy . 



Kit 

Au with tested 



MOM 



SOW + SOW DC LOW TIM 
PRE -MAIN AMPLIFIER 




CORDLESS SOLDEI 

RECHARGEABLE 



No. 620 



*c 



J New"? 



150MC Universal Digital 
Frequency Counter sm-ioo 



Thl most perfect handy. <iQfitw«igrii soldering iron (of Work. 

shop, Home. Hobby & Outdoor work 

Includes UL approval Charger & cleaning sponge 

With build-in solder oomt illurrtmahon. 

Eachtef G2-» 





Tall pgth ■■■UTU'i ttli Vflltt jn-tn.in.Rj--.Bii' Q1 lime 

fit* J Out IWrlve hChurl vy-ilem display Far Fvqut. mrnule. kcdiiij I by eaten 

nashl, AM A pm 

D*ip>bv '"• ' * * dupiav model 01 nmt, aiarm s "- e & flat* 

Allim o- nM awMlFi wilf* tTwflv itzcir.di vn>-e alarm 

Snooze limi-rider .oicniirm pi thirty WtonflsahiF 4 minutes otl'ifl VEMie 



E Vdi/nw too level OF va-ce QfLiEpul 




• UAguagc availlbl* English. Mandarin 






1 1 7 75 .j^r, _ . 


MYNAH 8504. - 


116.90 WTAKIT' 



100W DYNAMIC CLASS "A 
MAIN POWER AMPLIFIER 






^NOWl 
J PAY J 
t LESS! I 



This powerful dynamic bias class "A" (.m mi rnahes Mm unit 

unique In its class Crystal clear TOOW R M.S. POWER output 

Will satisfy the mose picfcy HI Fl fans. This is a single channel 

amplifier If you need ■ Stereo effftcl you can buy two to make 

*. total o(200W DYNAMIC POWER' 

Over 3000 KITS ARE SOLO IN THE STATE ' 

101 5*5-50 

— -0 ■ * tr****-fr^*Q-m-mr-&-*r+r^ f i 6~i~m~q l ip tn p a t fr**fr- 



frequency Range 10Hj-150MHj 

Event Counter to 99999999 ecu rrtt tSOgill 

Input sensitivity KHj rang« lOH^ - TQMru SOmVrms. 

MHjf range MAHi - 15CMH* 40mVrms 
flrHH>r-7( nme 3 second 
Hold Function' Holi [he last input signal 
Power Suppty DC6V EtaiTery or DC9V Z50MA Adaptor 
Dirnensron 9 J fl" KG 11 .*** * ;3,m m 
Assembled wtth leafed , ,.. tsg.c 



NF-CR BI-FET IC PRE-AMPLIFIER 



WITH 3 WAY 

TONE TA-2S00 

CONTROL! 



COLOR LIGHT CONTROLLER 

TV-23B 



B*sit# 
Rertr' 




As ■ rttull or the advanced technology, this unit can control 
various colorful light bulbs, the visual effect of which is mem 
suitable in places hhe pany. disco, electronic game centre antf 
also in 1'ighl.mgs for adVertiwmenr.. Total oulpui power is 
3Q00W (lOOOWCb.! which means that it can control 30 pieces 
o" 10QW or W0 pieces ol 5W color light which hi enough fc* 
most usages 

Krt MB oo 

wtth tested . , . . (75 » 

«-e» * * Hi II i 3 li l Cp* *j jJi fl ■■ fj II p lil fr^ 

TA-2400A ELECTRONIC ECHO AND 
REVERBERATION AM PURER 



REMIX records yours-crf 1 



This unit combiript thr moit advanced B.B.D. technique 

wnh high quality Japan made components, It. has the 

following FEATURES 

It can generate venous reflection and reverberation ef rem 

H has 3 special e'lecr conirots which include reverberation 

control, delay control and depth control. Sp-toa! effect 

can be made m your record tapes by suing this model All 

kinds ol ni ie rj sound effect can be obtained by sfcrlful use 

of this control. It has LEE) display to show reflection and 

reverberation 

Ass. *ith tested _ ...,,.. S 99.85 

HIGH QUALITY 
MULTIPUR POSE PREAMPLIFI ER 

TA-2S00 r WBMl. 

;eat! 




STEREO SIMULATOR 




fQftl 

Thiii specFalty designed pre-amplifier includes- a professional 
GRAPHIC EQUALIZER TONE control system and has a gain ol 
i 12dB. Frequency response Dxldndt from 5Hz to 20*CH f . so 
as CO ensure best performance in whatever adverse condi- 
tion. It can accept input from various magnetic cartridge, 
record deck, CD player and tuner; its Output can be con 
netted to all kinds of power amplifier 1 
Assembled with tested tsz.oo 

120W MOSFET POWER AMPLIFIER 



TA-3000 



KIT ONLY $25.00 
You can own a stereo TV l>om today 1 This simulator is a 
special design of using the mast advanceeble rnonoploised 
LS.I, It produced a superior analog stereo affect since the 
LSI Is equalled 60 pes ol LOW NOISE FET B. TRANSISTOR, 
The simulator can even heljf you to promote your television 
from a normal one to a Special One with a Hi-Fi STEREO func- 
tion. Our simulator is also applicable IP any other 'mono 
sources' in covering it to ANALOG STEFtEO. Undoubtedly, it is 
the most advanced equipment for every family, white h 
should contribute to your listemno pleasure. 
An with tested 530 bO 



i-<W *• + <5 + + ^ ^* C - * ♦ <3 



T 



This amplifier consists ot three super low TlM differential 
Stages, md Hitachi 2SJ49 2SK t34 match pair "MOSFET' as 
outpui component Whose Irequency response and transient 
response is superior to the other power transistor f herefare 
this amplifier lias high-fidelity and superior analytic power 
over the entire Audio Spectrum It it suitable- lor reproducing 
classic and modern music. Heavy Duty Heat Smk with 28 
radial fins is included 1 

Kft *5*-« 

Metal CabinaV X'Former (Optional) J23.»r J *l9.W 

-&— «^QHH"p * * > I ■ I ■ 0~*"ThQ, ■ » o ■ * Q-^-fc-p-^- y i i ft I i 



Medel Ha 

TA-0Ct 

TA-0O6 

TA-00? 
TA-009 
TA-1G 

TA-50A. D 

TA-120 

TA^M2 

TA-3O0 

TA-302 

TA-323A 

TA-322i 

TA-400 

TA-477 

TA-B00 

TA-S02 

TA-S20A 

TA-lOOOA 

TA-1500 

TA^-2400A 

TA^BOO 

TA-22TO 

TA-2800 

TA-3000 

SM-43 



SM-100 

TY-*3 



□tlcnpopri ►-. ' Amr.-i: f 

IwMm, Ampl.+.fr Kn 

6W. Mmi Ampiit>ir Kn 

12W $lereg r>awer HooiiB' Kir 

AC/OC 3HOU LOE R A WP L LP I £ R Am 

STEREO PRE AMPLIFIER WITH MAGNETIC MFC AMP Kil 

MULTt PURPOSE MELODY GENERATOR Kit 

PURE CLASS "A* MAIN POWEW AMPLIFIER ttit 

21W AC/DC ST6R60 AMPLIFIER An 

30W M.uir. Puiook Smglt Channel Amp Kn 

6QW Suiee Power Boetier Kit 

Ass 

High Oua'inv 30W*30W Stereo AmpNl.tr Kil 

SOW IC Scerro Prr Amphliif A Poinier Ampliiraii Kn 

-OW TRANSISTORIZED MONO AMPLIFIER Kit 

120W MOSFET POnER AMPLlMEH Ki1 

160W fX LOW TIM PRE AMPLIFIER & POWER AMP Kit 

160WPUREDCST POWER AMP W SPK PROTECTOR Kit 

120WOCL DC PRE MAIN A STEREO AMPLIFIER K.r 

IOOW DYNAMIC CLASS "A" MAIN POWER AMP IMONOi Kit 

Z00W NEW CLASS A' DC STEREO PRE MAEN AMP Kit 

ELECTRONIC ECHO AND REVERBERATION AMP An 

HIGH QUALITY MULTJ. PURPOSE PRE AMPLIFIER An 

DC FET SUPER CLASS A" PRE AMPLIFIER Kit 

NF CR Bl FET PRE AMP tWlTH 3WAV TONE CONTROL! Kit 

STEREO SIMULATOR Ait 

Kri 

3 1/2 VUIT I FUNCTIONAL LEO DP M Kit 

Alt 

4 1/2 HI-PRECISION D.P M. K»l 

Ass 

150MC UNIVERSAL OlGlTAL FREQUENCY COUNTER Au 

3 1-2 DIGITAL PANEL METER Kit 



Un.i Pric* 

13 90 
S4 92 
SS00 
S4S.D0 
$6 00 
ilQ-?6 
$2^.00 
S6O0Q 

Sn.07 
ssc-oo 

SWOQ 
12460 

S29.SO 
s: J ti-i 
S55.O0 
S49 6S 
S3S9& 
£43 00 
S45&0 
*67 00 
S99SS 
SS2.00 
S3B00 
S-lfiM 
S30 00 
S25O0 
S29 23 
S3&CO 
S38 00 
(4300 
199 00 
$26.00 



"ml' No 

TR-3&S A. B 
TR-»3 



OtKiidticin 



K>|/Aj,urm0ieo 



J-SA REGULATED DC POWER SUPPLY 

0-S0V 3A POWER SUPPLY WITH SHORT CIRCUIT BREAK 

A OVERLOAD PROTECTOR 

6 1SV ?A REGULATED DC POWER SUPPLY 



TY-1AMK4 BATTERY FluOPESCENT LIGHT 



TY~T 
TV-T1A 

TY-I2A 

TY-13 

TY-14 

TY-te 

TY-20 

TV-73B 



ELECTRONIC TOUCH SWITCH 

MULTt FUNCTIONAL CONTROL HELAY 

DIGITAL CLOCK WITH TWO TIMER 

COLOR LED VU METER 

ELECTRONIC SHOCK 

HIGH PRECISION SOUND CONTROL SWITCH 

SUPER SENSITIVE AUDIO LEVEL INDICATOR 

COLOR LIGHT CONTROLLER 



TY-25 SPEAKER PROTECTOR 

TV- 3*. FM WIFt^LESS MICROPHONE 

TY-36 ACVDC OUART2 DIGITAL CLOCK 

TY-38 SOUND OR TOUCH CONTROL SWITCH 

TY-41 MKILI INFRARED REMOTE CONTROL UNIT 



TV-42 

TY-es 

TY-47 

VAMATOeOQt 

Tl 

T2 

BS04 

NO. 620 



SAfl^QOT LEVEL METER 
BARrOOTAUOIQ LEVEL DISPLAY 
SUPERIOR ELECTRONIC ROULETTE 
JH DIGITAL MULTIMETER 

. :.-;: -HLRwC-Mf "f.n ClOCk WAN 6 OUT DOOB SEr«SOB 
LCD tHtflMOMEIEft ClOCk. WrF* A C MEASUflllVC 
TALKING CLOCK MYNAH IGOL.DEN OR BLACK! 
CORDLESS SOLDERING IRON RECHARGEABLE 

toim. .i m lutly z heetwd and leitid 



Kn 

K-t 

*SET 

4»SET 

4>SET 

• SET 

PSET 



U",| Prite 

$io &a 

112 30 
169 W 
SS9S0 
13 99 
S5 50 
S3 9S 
S13.Bu 
St7 50 
13 00 
17 68 
119 50 
165.00 
$76.00 
S9 50 
II 63 
11 5 97 
StO.OO 
S2S00 
$30 00 
421 00 
134 95 
HE 92 
$33.80 
$20 00 
1-lflOO 
12500 
$22 60 



a 
m 

o 

m 

CD 

m 
to 

CO 
CD 



99 



TERMS: Minimum order: $10.00, Charge card order $20,00. No C.O.D.! Check & Money order, phone order accept. CA. residents must in- 
clude 6.5% sales tax. Prices are subject to change without notice. All merchandise subject to prior sate. Shipping Si handling: Inside LA. 5% of 
total order (Min, $1.50). Outside L.A r 10% of total orde iMin. $2. 50), Outside LAS.A, 20% of total order (Min. $5.00). Shi pped by UPS ground. 
HOURS: Mon-Fri 9:30 to 5:00 H Sat 9:30 to 1 :00 (PACIFIC TIME) \f"^i 

NATIONWIDE DISTRIBUTORS WANTED FOR OUR PRODUCTS, QUANTITY DISCOUNTS AVAILABLE! "*H 
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STATIC RAMS 






2101 


256x4 


(450nsl 




1.95 


5101 


2561.4 


[450nsl{CMOSI 




3.95 


2102L-4 


1024x1 


(450m|[LPI 




.39 


2112 


256x4 


(45Qnal 




2.99 


2114 


1024x4 


(450nj| 




.99 


2.114L-4 


1024x4 


(45Qnt)[LP) 




1.09 


2114L-2 


1024x4 


. :!":■"'.'.'■! L.r - 




1.49 


2114L-1S 


1024x4 


(150nsHLP| 




1.95 


TMS4044-4 


4036x1 


(450nsl 




1.35 


TMM20161S0 


2048x8 


11 Mm) 




1.49 


TMM2016-100 


2048x8 


HOOn.) 




1.95 


HMQ1ie-4 


2048x8 


(200n.||CM0SI 




1.89 


HM(".Hf; ?: 


2048x8 


[150n*HCMOSI 




1.95 


HME1T6LP-4 


2048x8 


(200nsHCMOSHLP) 


1.35 


HM61T6LP-3 


2048x8 


[15Qnsl(CMOSI{LT'l 


2.05 


HM6116LP-2 


2048x8 


(120mHCMOSHLPI 


2.95 


HM6264P-15 


8192x8 


(15n ntr {CMOSI 




3.89 


HMG264LP-15 


3192x8 


(150nj|[CMOSHI.PI 


3.95 


HMQ2G4LP-12 


B 192x8 


(12Qn.|(CMOSHLPI 


4.49 


LP- Low power 

DYNAMIC RAMS 






4116-250 


16384x1 


!250nll 




.49 


4116-200 


16384x1 


aooiw) 




.89 


4116-150 


16384x1 


ElSOtii) 




.99 


4116-120 


16384x1 


[120ns| 




1.49 


MK4332 


32768x1 


[ZOOnsI 




6.95 


4 164- ZOO 


65536x1 


[200ns)(5v] 




1.19 


4164-150 


65536x1 


[150nsH5vl 




1.29 


4164-120 


G553fis1 


(1 20m)(5v) 




1.95 


MOM 6665 


65536x1 


[200"J>l5v) 




1.95 


TMS4164 


65536x1 


{150nsH5v| 




1.95 


4164-REFRESH 


65536x1 


1 1 50ns] ( 5 V| (REFRESH |2.95 1 


TMS4416 
41128-150 


16384x4 
131072x1 


<150nl)|5vl 
|150nt](5vl 




4.95 
9.95 


1 TMS4464-15 


65536x4 


|150n>](5vl 




6.95 


41256-200 


262144x1 


|ZOOn*)(5v| 




2.95 


! 41256-150 


262144x1 


I150nt)(5v| 




2.95 


L 5v=Single 5 Volt Supplv 


REFRESH Pin 1 Refresh J 



M 



• •••HIGH-TECH^*** 
HEGV20 UPD70108 $11" 

REPLACES 8FJB8 TO SPEED UP IBM PC 10-Wto 

* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 

* PIN COMPATIBLE WITH 8088 

* SUPERSET OF 8088 INSTRUCTION SET 

* LOW POWER CMOS 

8MHZ ¥20 UPD7010B-8 $13.95 
8MHZ V30 UPD70116-8 $19.95 

• •••SPOTLIGHT**** 



ORDER TOLL FREE 

800-538-5000 





EPROMS 


270S 


1024x8 


(4 50m) 4.35 


2716 


2043x8 


I450.1SHSV) 3.49 


2716 1 


2043x8 


[350nsH5VI 3.95 


TMS2532 


4096x8 


(450ns)(5V) 5.95 


2732 


4096x8 


{450m)(5V) 3.95 


2732A 


4096x8 


[250nsl{5V)(21V PGM) 3.95 


Z732A-2 


4096x8 


[200nt){SV)[21V PGM) 4.25 


Z7C64 


8192x3 


(250ns){5V)[CMOS) 5.95 


2764 


3132x8 


(450ns)f5V) 3.49 


2764 250 


B 192x3 


[250ns || 5 V) 3.95 


2764200 


8192x8 


[20OnsH5V) 4.25 


MCMGB766 


8192x8 


{350ns|{5V|(Z4 PIN| 17.95 


271 2H 


16384x8 


[250ns M5VI 4.25 


27C25G 


32768x8 


[250ns)(5V)[CMO9] 10.95 


27256 


32763x3 


[250naH5VI 7.49 


SViSingfo 


5 Volt Supply 


21VPGM=progromat21 Voltt 



D! D | C p T o n R°A^ EPROM ERASERS 






Model 


Timer 


Copycitv 
Chip 


Intensity 

(uW Cm'] 


Unit 
Price ] 


PE-1 4 


NO 


9 


B.000 


£33.00 1 


PE 10T 
PE-Z--1T 


YES 


9 


8,000 


511300 I 


YES 


12 


9,600 


si 75,00 





8000 


3035 


1-49 


3039 


1.95 


3080 


2.95 


3085 


2.49 


8087 2 


169.95 


8087 


129.00 


8088 


6.95 


8088 2 


9.95 


8155 


2.49 


3155.2 


3.95 


3748 


7.95 


8755 


14.95 


S02E6 


129.95 


! 80287 


199.95 J 



8200 




8203 


24.95 


8205 


329 


8212 


1.49 


3216 


1.49 


6224 


2.25 


8237 


4 95 


8237-5 


5.49 


8250 


6 95 


3251 


1 S3 


S251A 


1.89 


3253 


1.99 


3253-5 


1.95 


8255 


1.69 


3255-5 


1.89 


3259 


1.95 


8259-5 


2.29 


9272 


4.35 


9279 


2.49 


8279-5 


2.95 


8282 


3.9S 


8284 


2.95 


8285 


395 


I 8268 


4.95 



6500 1 


1.0MHZ 


6502 


2.69 


65C02ICMOSi 12.35 1 


6507 


9.95 


6520 


1.95 


6522 


4.95 


6526 


26.95 


6532 


6.95 


6545 


6.95 


6551 


5.35 


65E1 


13.35 


6591 


34.95 


2.0 MHZ 


65 02 A 


2.95 


65 20 A 


2.95 


6522A 


5.95 


6532A 


11.95 


6545A 


7.95 


6SS1A 


6.95 


3.0 MHZ 


6502B 


6.95 J 



CRT 




C0HTR8LLERS | 


6945 


4.95 


68645 


8.95 


6347 


11.95 


HD4650SSP 


6.95 


MC1372 


2.95 


8275 


26.95 


7220 


19.95 


CRT5027 


12.95 


CRT 5037 


9.95 


LTMS9918A 


19.95 J 



Z-80 




ZS0-CPUJ5MH 


7l.«9 


4.0 MHZ 




2S0ACPU 


1.79 


2S0ACTC 


1.89 


280 A DART 


5.95 


ZSOA-DMA 


5,95 


Z80A-PIO 


1.89 


Z80A-SIO/0 


5.95 


Z80A-5IO/1 


5.95 


280ASIO/2 


5.95 


6.0 MHZ 




Z80B-CPU 


3.75 


Z80B-CTC 


4.25 


Z80B-PIO 


4.25 


280B DART 


14.95 


230B-SIG/0 


12.95 


Z80B-SBC-/2 


12.95 


[ Z8671 ZILOG 


19.95 



6800 i 


1.0MHZ 


6800 


1.35 


6802 


4.95 


6303 


9.95 


6309 


5.95 


6809 E 


5.95 


6810 


1.95 


6820 


2.95 


6821 


1.95 


5840 


6.95 


6343 


19.95 


6344 


12.95 


6345 


4.95 


6347 


11.95 


6850 


1.95 


6883 


22.95 


2.0 MHZ 


68B0O 


4.95 


68B02 


5.95 


68B09E 


6.95 


6EB09 


6.95 


68B21 


3.95 


6SB45 


6.95 


6BB50 


2.95 


68B54 


7.95 J 



DISK 




CONTROLLERS | 


1771 


4.95 


1791 


9.95 


1793 


9.95 


1795 


12.95 


1797 


12.95 


2791 


19.95 


2793 


19.95 


2797 


29 95 


6843 


19.95 


8272 


4.95 


UFD765 


4.95 


MB8376 


12.95 


MBS877 


1295 


1691 


695 


[2143 


6.95 I 



BIT RATE 

GENERATORS | 


MC14411 
BH1941 
4702 
COM 81 16 
MM 5 307 


9.35 
4.95 
9,95 
8.95 
4.9S J 



UARTS 




AVS-1013 


3.95 


AV3-1015 


4.95 


TBI 602 


3.35 


2651 


4.95 


IM5402 


6.95 


IM6403 


9.95 


L INS3250 


6 95 



r CRYSTALS I 


32.763 KHz 


.35 


1,0 MHz 


2.95 


1.8432 


2.95 


2.0 


1.95 


2.097152 


1.95 


2.45 7G 


1.95 


3.2763 


1.95 


3,573545 


1.95 


4.0 


1.95 


4.032 


1.95 


5.0 


1.95 


S.OGSS 


1.95 


6.0 


1.95 


5.144 


1.35 


6.5S36 


1.95 


30 


1 95 


10-0 


1,95 


10.73E635 


1.96 


12.0 


1-95 


14.31818 


1.95 


ISO 


1.95 


16,0 


1.95 


17.430 


1.95 


180 


1.95 


18.432 


1.95 


20.0 


1.95 


, 22.1 1B4 


1.95 


24.0 


1.95 


32.0 


1.95 


CRYSTAL 


OSGILLATORS | 


I.OMMt 


5.95 


| 1.8432 


5 95 


2.0 


5.95 


2.4576 


5.95 


2.S 


4.95 


4.0 


4.95 


5.0688 


4.95 


6.0 


4.95 


6.144 


4.35 


8.0 


4.S5 


10.0 


4.95 


12.0 


4.95 


12.480 


4.95 


15.0 


4.95 


16.0 


4.95 


18,432 


4.95 


20.0 


4.95 


I 24.0 


4.95 1 



CLOCK 
CIRCUITS 

MM53E9 1.95 

MM5369-EST 1.95 
MM 58 167 12.95 
MM 581 74 11.96 
, MSM5S32 2-95 , 



SOUND CHIPS 



MISC 




TMS99531 


9.95 


TMS99532 


19.95 


ULN20Q3 


.73 


3242 


7.95 


3341 


4.95 


MC3470 


1.95 


MC3480 


8.95 


MC34S7 


2.95 


11C90 


19.95 


2513-001 UP 


6.95 


AY5-2376 


11.95 


I AY5-360OPRC 11.95 J 



74L500 


16 


74LS165 


.65 


74LS01 


.18 


74LS166 


.95 


74LS02 


.17 


74LS169 


.95 


74LS03 


.18 


74LS173 


.49 


74LS04 


.16 


74LS174 


.39 


74tS05 


.18 


74LS175 


.39 


74L508 


18 


74LS191 


,49 


74LS09 


18 


74LS192 


.69 


74LS10 


.16 


74LS193 


.69 


74LS11 


.22 


74LS194 


.69 


74LS12 


.22 


74LS195 


.69 


74LS13 


.26 


74LS196 


59 


74LS14 


33 


74LS197 


.59 


74LS15 


26 


741S221 


.59 


74LS20 


.17 


74US240 


.69 


74LS21 


.22 


74LS241 


.69 


74LS22 


.22 


74LS242 


.69 


74LS27 


.23 


74LS243 


.69 


74L528 


26 


74LS244 


.69 


74LS30 


.17 


74LS245 


.79, 


74LS32 


.13 


/4LS2S1 


.49 


74LS33 


.28 


74LS259 


.49 


74LS37 


.26 


74LS256 


1.79 


I 74LS38 


26 


74LS2S7 


.39 


74LS42 


.39 


74LS25S 


.49 


74LS47 


.75 


74LS259 


1 29 


74LS48 


.85 


74LS260 


49 


74LS51 


.17 


74LS266 


.39 


I 74LS73 


.29 


74LS273 


.79 


74LS74 


.24 


74LS279 


.39 


74LS75 


.29 


74LS280 


1,98 


74US76 


.29 


74LS283 


.59 


74LS83 


49 


74LS290 


.39 


74LS85 


.49 


74LS293 


.39 


I 74LS86 


.22 


74LS299 


1.49 


! 74LS90 


.39 


74LS322 


3.95 


I 74US92 


.49 


74LS323 


2.49 


74LS93 


39 


74LS364 


1.95 


74 L595 


.49 


74LS365 


.39 


74LS107 


.34 


7JLS367 


.39 


74LS109 


.36 


7JLS368 


.39 


I 74LS112 


.29 


74LS373 


,79 


i 74LS122 


.45 


74LS374 


.79 


74LS123 


49 


74LS376 


.95 


74LS124 


2.75 


74LS377 


.79 


, 74LS125 


,39 


74LS378 


1.18 


74LS126 


.39 


74LS390 


1.19 


74LS132 


.39 


74LS393 


.79 


74LS133 


49 


74LS541 


1.49 


74LS136 


.39 


74LS624 


1.95 


74LS139 


.39 


74LS640 


.99 


74LS139 


.39 


74LS645 


.99 


I 74LS145 


.99 


74LS669 


1.29 


I 74LS147 


99 


74LS67Q 


.89 


74LS14S 


99 


74LS682 


3.20 


74LS151 


39 


74LS683 


3.20 


74LS1S3 


.39 


74LS684 


3,20 


74LS154 


1.49 


74LS63S 


2.40 


74LS155 


.59 


74LS783 22.95 


74LS156 


.49 


81LS95 


1.49 


74LS157 


35 


81L596 


1.49 


74LS158 


29 


S1LS97 


1.49 


74LS16Q 


.29 


S1LS98 


1.49 


74LS161 


.39 


25LS2521 2.90 


74LS162 


.49 


25LS2569 2.90 


74LS163 


39 


26LS31 


1 95 


L 74LS164 


.49 


26LS32 


1.95 



HIGH SPEED CMOS 




A nnw family 


of high speed CMOS logic featuring 


the speed ol low piswcr 


SchotTk- :9rv5 [vpical gate 


I 'r : : | :-. ■■ . |.i: <»: ::H.iv!. ■ .■: i- 1 ■ 1 :<mi :■: 1 With ll'i; ativantarjc; ol 1 


CMOS: very Iqw ptwfcer const-implie^, tU|»riar noise | 


i-i ,i r ,s c v and 


m proved DLHrput drive. 

74HC0O 




74HC^ OlJCfflte at CMOS loyjC lev&ls and are tdea\ \ 


for -ifiw, all-CMOS i lf:.Ki l| i ■ '; 




74 H COO 


.59 


74HC148 


1-19 


74HC02 


.59 


74HC151 


-89 


74HCD4 


59 


74HC154 


2.49 


74HC03 


.59 


74HC157 


.99 


74HC10 


.59 


74HC158 


.95 


74HC14 


.79 


74HC163 


1 15 


74HC20 


.59 


74HC175 


.99 


74HC27 


59 


74HC240 


1 89 


74HC30 


.59 


74HC244 


1.39 


74HC32 


.69 


74HC245 


1.99 


74HC51 


.59 


74HC257 


.35 


74HC74 


.75 


74HC259 


1.39 


74HCH5 


1.35 


74HC273 


1.89 


74HC86 


,«9 


74HC299 


4.99 


74HC93 


1.19 


74HC368 


.99 


74HC107 


.79 


74HC373 


2.29 


74HC109 


.79 


74HC374 


2.29 


74HC112 


.79 


74HC3E0 


1.39 


74HC125 


1 19 


74HC393 


1.39 


74HC132 


1.19 


74HC4017 


1.99 


74HC133 


.69 


74HC4020 


1.39 


74HC138 


.99 


74HC4049 


.89 


74HC139 


.99 


74HC4050 


.89 




74HCT00 




74HCT: Dureot. drop- 


i' replacements for 


LS TTL 


and can be ml • ■ •■• v i ■ ■ ■•. I w 


Eh 74LS rn ibe same crfGuit | 


74HCT00 


69 


74HCT16E 


3.05 


74HCT02 


.69 


74HCT174 


1.09 


74HCT04 


.69 


74HCT193 


1.39 


74HCT08 


.69 


74HCT194 


1.19 


74HCT10 


.69 


74HCT240 


2.19 


74HCT11 


.69 


74HCT241 


2.19 


74HCT27 


.69 


74HCT244 


2.19 


74HCT30 


.69 


74HCT245 


2.19 


74HCT32 


.79 


74HCT257 


.99 


74HCT74 


.95 


74HCT259 


1.59 


74JHCT75 


.95 


74HCT273 


2.09 


74HCT133 


1.15 


74HCT367 


1.09 


74HCT1 39 


1.15 


74HCT373 


2.49 


74HCT154 


2.99 


74HCT374 


2.49 


74HCT157 


.99 


74HCT393 


1.59 


74HCT158 


.99 


74HCT4017 


2.19 


74HCT161 


1 29 


74HCT4040 


1.59 


74HCT164 


1.39 


74HCT4060 


1.49 J 







74F00 




74FO0 


-69 


74F74 .79 


74F251 1.69 


74F02 


.59 


74FB6 .99 


74F253 1.69 


74F04 


.79 


74F138 1.69 


74F257 1.69 


74 F08 


.69 


74F139 1.69 


74F280 1.79 


74F10 


.69 


74F157 1,69 


74F283 3.95 


74F32 


69 


74F240 3.29 


74F373 4.29 


,74F64 


.89 


74F244 3.29 


74F374 4.29 I 



VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 



§J:flk"j 777! 



HOURS: M-W-F, 9-6 



PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 



1ERM5: M r-„i 

_ 1 224 S. Bascom Avenue, San Jose, CA 951 28 °™r d f 2 a 50 '? UPS t °"" !1 ore " '" a " lo,ag " o,d " 1 ™» re 

' T a Pa |tlD *i3 | 5" l PPin9CftaTges-ptea«comiKtaursa(?sclepartmsnlforthea(roonl 

Toll Free S0Q-'l3R-'innn • MflRl QQI-Rd'ln ■»s'il«ni>™uslirKliid*4|Ji«lial»te»lwijii.AlliiiBclimdiseiiwarnnlHll<ir90 

I Ull riBC OUU 300 3UUU ■ \HUOJ 333 3tOU unlKS o(h B ™,» staled. Pricn ar« subjecl id chatio. wilhout notice We ar, 

PAY f dflft \ ">7fi B/11 H a Tolav 171 1 1fi 'Mponsiiue fpr lypographical etcont We reserve Ihe r.jhr id limit quanlitici ar 

rMA \H\MO) £ r J-04 I 3 m I t?H?A If |- I IU sutHNIuto rnanufacEurer All merchandise subject to pnor tale 

© COPYRIGHT 1986 JDR MICRODEVICES 

THE JDR MICRODEVICES LOCO IS A REGISTERED TRADEMARK OF JOB MICRODEVICES JDR INSTRUMENTS AND JDR MICRODEVICES ARE TRADEMARKS OF JDR MICRODEUirES 
IBM IS A THADEMARK OF INTERNATIONAL BUSINESS MACHINES- APPLE IS A TRADEMARK OF APPLE COMPUTER. 



100 



CIRCLE 1 13 ON FREE INFORMATION CARD 



Wil.'.hlJM 





CMOS 




4001 


.19 


14419 


4.95 


4011 


.19 


14433 


14 95 


401 Z 


:25 


4503 


.49 


4013 


.35 


4511 


.69 


4015 


.29 


4515 


.79 


401B 


.29 


4518 


.85 


4017 


.49 


4522 


.79 


401 B 


.69 


4526 


.79 


4010 


.69 


4527 


1.95 


4021 


.69 


4528 


.79 


4024 


.49 


4529 


2 96 


4025 


.25 


4532 


1.95 


4027 


.39 


4539 


.95 


402B 


.65 


4541 


1.29 


4035 


.69 


4553 


5.79 


4040 


.69 


4585 


.75 


4041 


.75 


4702 


12.95 


4042 


.69 


74CO0 


29 


4043 


.85 


74C14 


59 


4044 


.69 


74C74 


.55 


4045 


1.98 


74C83 


1.95 


.10.'. 6 


.69 


74C85 


1.49 


4047 


.69 


74C95 


.99 


4049 


.29 


74C150 


5.75 


4050 


.29 


74C151 


2.25 


4051 


.69 


74C1B1 


.99 


4052 


.69 


74C163 


.99 


•1053 


.69 


74C164 


1.39 


405G 


2.19 


74C192 


1.49 


■iogo 


.69 


74C1 93 


1.49 


4066 


.29 


74C221 


2.49 


4069 


.19 


74C240 


1.89 


4076 


.59 


74 C 244 


1.89 


4077 


.29 


74C374 


1.99 


4081 


.22 


74C905 10.95 


40B5 


.79 


74C911 


B.95 


40BB 


.89 


74C917 12.95 


4093 


.49 


74C922 


449 


4094 


2.49 


74C923 


4.96 


14411 


9.95 


74C926 


7.95 


14412 


6.95 


80C97 


.95 



r EDGECARD CONNECTORS 1 


too 


PIN 


ST 


ft 100 


-125 


3-95 


IOC 


PIN 


WW 


5-100 


.125 


4.95 


62 


PIN 


ST 


IBM PC 


.100 


1.35 


50 


PIN 


ST 


APPLE 


.100 


2.95 


44 


PIN 


ST 


STO 


.156 


1.36 


44 


PIN 


WW 


STD 


1S6 


4.95 J 



1 



7400/9000 



7400 

7402 

7404 

7406 

7407 

7409 

7410 

7411 

7414 

7416 

7417 

7420 

7423 

7430 

7432 

7438 

7442 

7445 

7447 

7470 

7473 

7474 

7475 

7476 

7483 

748S 

7486 

7489 

7490 

7492 

7493 

7495 

7497 

74100 

74121 

74123 

74125 

74141 

74143 

74144 

74145 



74147 

74148 

74150 

74151 

74153 

74154 

74155 

74157 

74159 

74161 

74163 

74164 

74165 

74166 

74175 

74177 

74178 

741S1 

74182 

741 84 

74191 

74192 

74194 

74196 

74197 

74199 

74221 

74246 

74247 

74248 

74249 

74251 

74255 

74273 

74278 

74367 

74368 

9368 

9602 

9637 

96S02 



1 1 






r» j 








74S0I 




2.49 


74SO0 


.29 


74S163 


1.29 


1.20 


74602 


.29 


74S168 


3 95 


1.35 


74503 


.29 


745174 


.79 


.55 


74S04 


.29 


74S175 


.79 


.55 


74S05 


.29 


74S18B 


1 95 


1.49 


74508 


.35 


74S189 


1.95 


.75 


74510 


.29 


745195 


1.49 


.55 


74515 


.49 


745196 


2.49 


1.65 


74530 


.29 


745197 


2.95 


.69 


74932 


.35 


745226 


3.99 


.69 


74S37 


.69 


74S240 


1.49 


.85 


74S38 


.69 


745241 


1.49 


.85 


74S74 


.49 


74S244 


1.49 


1.00 


74S85 


.95 


745257 


.79 


.89 


74S86 


35 


745253 


.79 


.75 


746112 


.50 


748258 


.95 


1.15 


74S124 


2.75 


74S2B0 


1.95 


2.25 


74S138 


.79 


74S2B7 


1.69 


.75 


74S140 


.55 


74S288 


1.69 


2.00 


748151 


.78 


748299 


2.95 


1.15 


748153 


-7$ 


748373 


1.69 


.79 


746157 


.79 


74S374 


1.69 


.85 


74S158 


.95 


74S471 


.1.95 


.79 
.75 


749161 


1.29 


74S571 


2.95 J 



[DATA ACQ 


interface] 


AOCDSOO 15.55 


BT26 


1.29 


AOC0804 3.49 


8T2S 


1-29 


A DC 0809 4.49 


BT95 


.89 


ADC 08 16 14.95 


8T96 


.89 


ADC0817 9.95 


8T97 


.59 


ADCQ831 8-95 


8T98 


.89 


DAC080O 4.49 


OW8131 


2.95 


DACOSOG 1.95 


DPS 3 0.1 


2.29 


OACOSOS 2.95 


OSS833 


2.25 


DAC1020 8.25 


D 588 35 


1.99 


DAC1022 5.95 


DS8836 


.99 


1MC1408L8 2.95 


OS8837 


1.65 J 



36 PIN CENTRONICS 




mile 




1 IDCEN36 RIBBON CABLE 


6.95 1 


1 CEN36 SOLDER CUP 


4.95 1 


FEMALE 




1 IDCEN3E F RIBBON CABLE 


7.95 1 


I CEN35PC HT ANGLE PC MOUNT 


4.95 1 



INTERSIL 



ICL7106 

IC1.J10/ 
ICL7650 
ICL803S 
ICM7207A 
[ ICM720E 



VOLTAGE 
REGULATORS 

TO-Z2Q CASE 
7805T 49 7905T .59 
7808T .49 790BT .59 
781 2T .49 791 2T .59 
78t5T .49 791 5T .59 

TO-3 CASE 
7805K 1.59 7905K 1.59 
7812K 1.39 7912K 1.49 

TO -93 CASE 
7SL05 .49 79L05 .69 
78L12 .49 79L12 1.49 
OTHER VOLTAGE REGS 
LM323K 5V 34 TO-3 4.79 
LM328K Ad, 5A TO -3 3-95 
7QH05K 6V 5A TO-3 7.95 
7BH12K 12V 5A TO-3 8.95 
7BP05K 5V 10A TO-3 14.95 J 



r IC SOCKETS 








1-99 


100- 


8 PIN ST 


.11 


.10 


14 PIN ST 


.11 


09 


16 PIN ST 


.12 


.10 


18 PIN ST 


,15 


.13 


20 PIN ST 


-18 


.15 


22 PIN ST 


-15 


.12 


24 PIN ST 


.20 


.16 


28 PIN ST 


.22 


16 


40 PIN ST 


.30 


22 


64 PIN ST 


1.95 


1.49 


ST=SOLDERTAII 




8 PIN WW 


.59 


.69 


14 PIN WW 


.69 


.52 


16 PIN WW 


.69 


58 


18 PIN WW 


.99 


90 


20 PIN WW 


1.09 


98 


22 PIN WW 


1,39 


1.28 


24 PIN WW 


1.49 


1.35 


28 PIN WW 


1,69 


1.49 


40 PIN WW 


1 99 


1 SO 


WW WIREWRAP 




16 PIN ZIF 


4.95 


CALL 


24 PIN ZIF 


5.95 


CALL 


28 PIN ZIF 


6.95 


CALL 


40 PIN ZIF 


9.95 


CALL 


ZIF = TEXTOOL 




1 (ZEHO INSERTION FORCE! 





LINEAR 




TL056 


.99 


LM733 


,9B 


T1071 


.69 


LM741 


.29 


TL072 


1.09 


LM747 


.69 


TL074 


1.95 


LM74S 


.59 


TL0S1 


.59 


MCI 330 


1.69 


TL082 


.99 


MCI 350 


1-13 


TL084 


1.49 


MCI 372 


6.95 


LM301 


.34 


LM1414 


1.59 


1 M.109K 


1,25 


LM1458 


.49 


LM311 


.59 


LM148B 


.49 


LM311H 


.89 


LM1489 


.49 


LM317K 


3.49 


LM1496 


-85 


LM317T 


.95 


LM1S12 


B.25 


LM31S 


1.49 


LM1889 


1.95 


LM319 


1.25 


ULN2O03 


.79 


LM320 »ao7900 


XR2206 


3.95 


LNI322 


1.95 


XR2211 


2.55 


LM323K 


4.79 


XR2240 


1.95 


LM324 


.49 


MPO2907 


1.95 


LM331 


3.95 


IM291J 


1.95 


LM334 


1.19 


CA3046 


.89 


LM335 


1.79 


CA30S1 


.99 


LIH336 


1.75 


CA30S2 


.99 


LM337K 


3 95 


CA3086 


.80 


LM338K 


6.95 


CA30S9 


1.95 


LM339 


.59 


CA3130E 


.99 


LM340 MO780O 


CAS 146 


1.29 


1M350T 


4.60 


CA3160 


1.19 


LF353 


.59 


MC3470 


1.95 


LF35B 


.99 


MC3480 


8.95 


LF3S7 


.99 


MC3487 


2.95 


LM3Sa 


.59 


LM3900 


.49 


LM380 


.89 


UYI3909 


.98 


LM383 


1.95 


LM3911 


2.25 


LM3B6 


.89 


LM3914 


2.39 


LM393 


.45 


MC4024 


3.49 


LM384H 


5.95 


MC4044 


3.99 


TL494 


4.20 


RC413B 


1-25 


TL497 


3.25 


RC4558 


.69 


NE555 


.29 


LM 13600 


1.49 


NE556 


.49 


75107 


1.49 


NE55S 


1.29 


75110 


1.95 


NE5E4 


1.95 


75150 


1.95 


LM565 


.95 


75154 


1.95 


LMBJM 


1.49 


75 IBB 


125 


UHS67 


.79 


75189 


125 


NE570 


2.95 


75451 


.39 


NE590 


2.50 


75452 


.39 


NE592 


.38 


75453 


.39 


LM710 


.75 


75477 


1.29 


LM723 


.49 


75492 


-79 


H = TO-5 CAN, K=TO-3. T^TO-220 J 





DIP GC 


INNECTORS 














DESCRIPTION 


ORDER BV 


CONTACTS 


B 


13 


16 


1B 


20 


22 


24 


28 


.10 


HIGH RELIABILITY TOOLED 
ST IC SOCKETS 


AUGATxxST 


.62 


.79 


.89 


1.09 


1.29 


1.39 


1.49 


1.69 


2.49 


HIGH RELIABILITY TOOLED 
WWIC SOCKETS 


AUGATkxWW 


1 30 


1.80 


2.10 


2.40 


2.50 


2.90 


3.15 


3.70 


5.40 


COMPONENT CARRIES 
(DIP HEADERS] 


ICC i» 


49 


.59 .69 


.99 


.39 


.99 


.99 


1.09 


1.49 


RIBBON CABLE 
DIP PLUGS [IDC, 


IDPxx 


~ 


.95 .95 


- 


- 


- 


1.75 


- 


2.95 




) <£ © QQj 



FOR ORDERING iNSTfitJGTIQtJS SEE D-SUBMMIATURt BBLOW 



'MM Ull HI' T 

A UGAT 24ST 



D-SUBMINIATURE 



DESCRIPTION 



SOLDER CUP 



RSGHT ANGLE 
PC SOLDER 



WIRE WRAP 



IDC 
RIBBON CABLE 



ORDER BY 



DBxxSWW 



1.25 1.30, 1.30 



25 
1.Z5 ..80 3. aS 



1 60 2.35 
1.95' 2 lib 





£ 



3a 



ORDERING INSTRUCTIONS: INSERT WE NUMBER Of CONTACTS IN THE POSITION 

MARKED ~xx ' OF THE -ORDER BY PART NUMBER LISTED 

EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOL OER WOULD Bf QBPSPfl 



MOUHTIHG HARDWARE $1.00 




IDC CONNECTORS 



DESCRIPTION 



SOLDER HEADER 



RIGHT ANGLE SOLDER HEADER 



WW HEADER 



RIGHT ANGLE WW HEADER 



RIBBON HEADER SOCKET 



RIBBON HEADER 



RIBBON EDGE CARD 



^n 




S HI SJ CB S EtB SI IB 



FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE ABOI/E 




HARD TO FIND SHORTING 

"SKAPABLE" HEADERS I BLOCKS 

CAN BE SNAPPED APART TO 
MAKE ANY 5IZE HEADER. 

ALL WITH .1" CENTERS 

1*40 STRAIGHTLEAD 9! 

1x40 RIGHT ANGLE 1.4! 

2x40 STRAIGHTLEAD 2.49 H ,:•. nn '-= 

L2x40 RIGHT ANGLE 2.99 ^B 0/ $ I .UU 



U-^; 



Dear Mr - Rose : 

I feel compelled to commend you and your people 
for the pleasant , polite, willingness to help and 
professional attitude you have displayed. In 
these times it is indeed refreshing to deal with a 
company whose staff consists of people of this 
caliber. My friends and associates will most 
certainly be doing business with you again. 

Sincerely, Nicholas Chabra 



DI0DES/0PTO/TRANSIST0RS 


1N751 




25 


4N26 


-69 


1N759 




.25 


4N27 


.63 


1N4148 


25 


1 00 


4N2S 


.59 


1N4004 


10 


1 00 


4N33 


.89 


1N5402 




.25 


4N37 


1.19 


KBPQ4 




.55 


MCT-2 


.59 


KBU8A 




.95 


MCT-6 


1.29 


MDA9902 




,35 


TIL-111 


.99 


N2222 




.25 


2N3906 


.10 


PN22Z2 




.10 


2N4401 


.25 


2N290S 




.50 


2N4402 


.25 


2N2907 




.25 


2N4403 


25 


2N3055 




.79 


2IM6045 


1.75 


2N39M 




.10 


TIP31 


.49 J 



LED DISPLAYS 






FND-3571359) 


COM CATHODE 


.362" 


1-25 


FND-5 0015031 


COM CATHODE 


.5" 


1.49 


FND-5 07(51 Of 


COM ANODE 


.5" 


1.49 


MAN-72 


COM ANODE 


3" 


.99 


MAN. 74 


COM CATHODE 


3" 


.99 


MAN. 3940 


COM CATHODE 


8" 


1.99 


T1L-313 


COM CATHODE 


.3" 


.45 


HPSOB2-7760 


COM CATHODE 


.43" 


1.29 


TIL-311 4x7 HEXW/LDGIC 


.271)' 


9.95 


HPS0B2-734O 4x7 HEX W/ LOGIC 


.290- 


7.9S 


DIFFUSED LEDS , ■., 


100- UP | 


JUMBO HED 


T1=.i .10 




.09 


JUMBO GREEN 


T1V. 14 




.12 


JUMBO YELLOW 


T1 1 /. .14 




.12 


MOUNTING HDW 


T1« .10 




09 


MINI RED 


T1 .10 




.09 



SWITCHES 

SPOT MINI-TOGGLE ON-ON 

DPOT MINI-TOGGLE ON-ON 

DPOT M IN I -TOG OLE ON -0 FF- ON 

SPST MINI-PUSHBUTTON NO 

SPST MINI-PUSHBUTTON N.C. 

SPST TOGGLE ON -OFF 
BCD OUTPUT 10 POSITION 6 PIN DIP 



DIP SWITCHES 



4 POSITION 

5 POSITION 
. 6 POSITION 



.85 7 POSITION .95 

.90 8 POSITION .95 

.90 10 POSITION 1.29 







I 


IIBBON CAE 


LE 




CONTACTS 


SINGLE COLOR 


COLOR COOED 




1* 


10' 


1" 


10' 




10 


.18 


1 GO 


.30 


2.7S 




16 


2B 


2.50 


.48 


4.40 




20 


.36 


3.20 


.60 


5.50 




25 


.45 


4.00 


JS 


" 6.85 




26 


.46 


4 10 


.78 


7.15 




34 


.61 


5 40 


1.07 


9.35 




40 


.72 


6.40 


1.20 


11.00 




50 


.89 


7.50 


1.60 


13.25 



CALL FOR VOLUME QUOTES © copyright 1 gee jor micro-devices 



CIRCLE 176 ON FREE INFORMATION CARD 



g 

z 
o 

DC 

h- 

o 

UJ 

_i 

LU 

Q 

Q 
< 



1 



M:lililH!MH» 



BARGAIN HUNTERS CORNER 
ENHANCED GRAPHICS ADAPTOR 



I COMPATIBLE 
MOMOCHRdMt 

■ DISPLAYS 16 

■ COMESWITH 
i DUALSCANNI 

WORKS WITH S 
EGA TYPE 
• LIGHT PE 



OF 64 COLORS 
10 EO HAM 



EGA 



FULL ONE 1EAR 

■ EGA AND 

■ SCANNINi 
15.7S KH[ I 

• 14" BLACK 
HON GLARE 

i HESOLUTI 
640 * 30' 

■ .31 mm DOT. 2! 
I 16 COLORS 

■ TEXT SWITC 




WES JS V F at DIAGNOSTICS 
LOR GRAPHICS ADAPTOR AND 



PAGE WIRE WRAP WIRE 

PRECUT ASSORTMENT 

IN ASSORTED COLORS S27.50 

lOOoar 5.5", 6.0". 6.S". 7.0" 

250to; 2.5", 4.5". 5.0 ' 

500m: 3.0", 3.5", 4.0" 



WIRE WRAP PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 



SPOOLS 



NOW ONLY 
1259.95 



100 foot 34.30 
500 fo«t 513.25 



2S0<mi< 37.25 
1000 loots: 1.35 




$499. 



6991 



Please specify color: 
Blue. Black, Yellow or fled 



EMI FILTER 

• MANUFACTURED 

BY CORCOM 
. LOW COST 

■ FITS LC-HP BELOW 

■ GAMP T20. 240 VOLT 

6 FOOT LINE CORDS 

LQ-Z Z CONDUCTOR 

LC-3 3 CONDUCTOR J 

LC HP 3 CONDUCTOR W STD 

FEMALE SOCKET 1, 




MUFFIN FANS 



SPECIALS E ND 12/31/86 
SOCKET- WRAP I.D.™ 



ROTRON 

ETRI 

MA.SUSHITA 



14.95 
14.95 
1S.95 ) 



IBIW-PB2 .___ 

IBM 

BOTH CARDS HAVE SILK SCREENED LEGENDS 

AND INCLUDES MOUNTING BRACKET 

IBMPR1 WITH -5V AND GROUND PLANE .... 527.95 

IBM-PH2 AS ABOVE WITH DECODING LAYOUT 525.35 

S-100 

P1G01 BARE • NO FOIL PAOS MS.1S 

P100-2 HORIZONTAL BUS 321.80 

P100-3 VERTICAL BUS 321-80 

P100-4 SINGLE FOIL PADS PEH HOLE ,...., 322-75 

APPLE 

PSOOI BARE ■ NO FOIL PADS 515.15 

I'l.'iti 3 HORIZONTAL BUS 522.75 

P500 ■* SINGLE FOIL PADS PER HOLE 321.80 

,706045 FOR APPLE lie AUX SLOT 330.00 



' SLIPS OVER WIRE WRAP PINS 

> IDENTIFIES PIN NUMBERS ON WRAP 

SIDE OF BOARD 
■ CAN WRITE ON PLASTIC: SUCH AS IC » 

PINS PARTS PCK. OF PRICE 

8 IDWRAPOS 10 1-95 

14 IDWRAP14 10 1.95 

Ifl IDWRAP 16 10 1.55 

1ft IDWRAP18 S 1.55 

20 IDWRAP20 3 1.95 

22 IDWRAP22 5 1.95 

24 IDWHAP24 5 1.95 

IDWRAP2B 5 1.95 

IDWHAP4D 5 1.95 
PLEASE ORDER BY NUMBER OF 
PACKAGES IPCK OF] 



FRAME STYLE 
TRANSFORMERS 



12.6VACCT 

12.6VACCT 

12.6VACCT 

k 252VACCT 



:• amp 
i AMP 
SAMP 
2 AMP 



PS-IBM 



SWITCHING POWER SUPPLIES 

$69.95 . .. 



1 25 PIN D-SUB 
GENDER 

CHANGERS 

$7.95 



"Si 





CAPACITORS 








TANTALUM 






I.Ofif 


15V 


35 


.47|/H 


35V 


-45 


6.8 


15V 


-70 


1.0 


35V 


.45 


10 


15V 


.SO 


2.2 


35V 


.55 


22 


15V 


1.35 


4.7 


35V 


85 


,22 


35V 


.40 


10 


35V 


1.00 






DISC 






10pf 


SOV 


.05 


630 


SOV 


-05 


22 


50V 


,05 


.00 V 


SOV 


.05 


27 


SOV 


.05 


.0022 


50V 


.05 


33 


50V 


05 


.005 


SOV 


.05 


47 


SOV 


.05 


.01 


50V 


.07 


68 


SOV 


.OS 


.02 


50V 


.07 


100 


50V 


.05 


.06 


50V 


0/ 


220 


SOV 


.05 


.1 


12V 


.10 


560 


SOV 


.05 


.1 


SOV 


12 




MONOLITHIC 






-01(jl 


50V 


.14 


A)A 


SOV 


.18 


.047^ 


EOV 


.15 


All* 


SOV 


.25 




ELECTROLYTIC 




RADIAL 




AXIAL 




1;." 


25V 


14 


lit 


50V 


.14 


2.2 


35V 


,15 


10 


50V 


.16 


4.7 


SOV 


.15 


22 


16V 


.14 


10 


SOV 


.IS 


47 


50V 


.20 


47 


36V 


.1ft 


100 


35V 


.25 


100 


16V 


18 


220 


25V 


.30 


220 


35V 


.20 


470 


SOV 


.50 


470 


25V 


.30 


1O00 


16V 


60 


2200 


16V 


.70 


2200 


1SV 


.70 


L4700 


25V 


1.45 


4700 


16V 


1.25 



> FOR IBM PC-XT COMPATIBLE 

■ 135 WATTS 

. *5V @1SA_ -12V @> 4.2A PS IBM 

5V : 54. UV ■: SI 

. ONE YEAR WARRANTY 

PS-IBM- 150 $79.95 

. FOR IBM PC -XT COMPATIBLE 
. ISO WATTS 

■ •12V@)5.2A. -5V(9 16A 

-12V @ .SA -5V (5) -SA P5 „„ 

■ ONE YEAR WARRANTY 



DATARASE EPROM ERASER $34.95 



• ERASES 2 IN 10 MINUTES 

• COM PACT- NO DRAWER 

• THIN METAL SHUTTER 
PREVENTS UV LIGHT 
FROM E5CAPING 



'a WATT RESISTORS 

5% CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG. OHM 
10 PCS samevifc* .05 100 PCS -_„■*, ■,...«: .02 

SO PCS ivneriv] .025 1000 PCS sjnx-yiAc ,016 , 



PS-1 30 



$89.95 





RESISTOR NETWORKS 




SIP 


10 PIN 


9 RESISTOR 


.63 


SIP 


S PIN 


7 RESISTOR 


.59 


DIP 


16 PIN 


8 RESISTOR 


1.09 


DIP 


16 PIN 


IS RESISTOR 


1.09 


DIP 


14 PIN 


7 RESISTOR 


.99 


DIP 


14 PIN 


13 RESISTOR 


.99 J 



SPECIALS ON BYPASS CAPACITORS 

,01 uf CERAMIC DISC 100/S5-00 

.01 ^rf MONOLITHIC 100/S10.00 

.1 tA CERAMIC DISC 100/S6.50 

.1 lit MONOLITHIC 100/S12.50 



. 1 30 WATTS 

* SWITCH ON REAR 

■ FOR USE IN OTHER IBM 
TYPE MACHINES 

. 90 DAY WARRANTY P 

PS-A $49.95 

. USE TO POWER APPLE TYPE 

SYSTEMS, 79.5 WATTS 
. -5V@7A. -12V@3A 

-5V :■■: .SA. -12V'.: SA 

■ APPLE POWER CONNECTOR 

PS-SPLZOO $49.95 

■ .5V(S25A, -12V SB 3.5A 
-6V@ 1A. -12V (S 1A 

■ UL APPROVED 
. ALUMINUM ENCLOSURE 

' BOOKS by STEVE GIARGIfl 1 

EtlULD YQXJR OWN 
ZOO COMPUTER $13,35 





CIRCUIT CELLAR VOL 1 S17.95 

cmCU IT CELLAR VOL 2 SIB. 95 

CIRCUIT CELLAR VOL 3 si 3.95 

CIRCUIT CELLAR VOl 4 » 1 8.95 

C I RCUIT C ELLAR VOLS S 1 9.9 5 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROMELCOMP $14.95 

OVER &QO PAGES OF DATA SHEETS 
ON THE MOST COMMONLY USED 
JC*. INCtUOESTTL, CMOS. 74LSQ0, 
MEMORY, CPU» f MPU SUPPORT. 
[AND much MORE1 





WIS 


» SOLDERL 


ESS BREADBOARDS 






PAHT 

NUMBER 


DIMENSIONS 


DISTRIBUTION 
STRIP(S) 


TIE 

POINTS 


TERMINAL 
STRIPIS) 


TIE 
POINTS 


BINOING 
POSTS 


PRICE 


VWBU-D 


.38 « 6.50" 


1 


100 








2.95 


WBU-T 


1.3S 1 5.50" 


... 




1 


630 




6.95 


WBU-204-3 


3.94 K 3 A 5" 


1 


100 


2 


1260 


2 


17.95 


WBU-204 

VVBU-ZOC 


5.13 »8.45" 


4 


400 


2 


1250 


3 


a a as 


G.aS X9.06" 


5 


500 


3 


1630 


4 


29.95 


UIBU -208 


8.25 « 9.45 


7 


700 


4 


2520 


4 


33.95 




LITHIUM BATTERY 

AS USED IN CLOCK CIRCUITS 




WBU-20E 



3 VOLT BATTERY 
BATTERY HOLDER 



*3.55 
si .49 , 



NEW EDITION! 

1986 
IC MASTER 

THE INDUSTRY STANDARD 

$129.95 



Visit our retail store located at 1256 S. Ba scorn Ave. in San Jose, (408) 947-8881 

JDR Microdevices ^^l«™««»««= 

110 Knowles Drive, Los Gates, CA 95030 

Toll Free 800-538-5000 • (408) 866-6200 

FAX (408) 378-8927 • Telex 171-110 



PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TtliiOf 52-50 lot UPS 



m 



iukiruMitub|«i: lo prior wte 



© COPYRIGHT 1986 JDR MICRODEVICES 



THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JDR INSTRUMENTS AND JDH MICHODEVICES ARE TRADEMARKS OF JDR MICRODEVICES 
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES APPLE IS A TRADEMARK OF APPLE COMPUTER 
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CIRCLE 177QN FREE INFORMATION CARD 




DISK DR 

FOR APPLE COMPUTERS 



~\ 



ftP- 150 
$99.95 



■ v, HT, DIRECT DHIVE 

< 100% APPLE COMPATIBLE 

. SIX MONTH WARRANTY 



BflL-500 ts 
$129.95 




* TEAC MECHANISM-DIRECT OFtlVfc 

* tOOK APPLE COMPATIBLE 

■ FULL ONE YEAR WARRANTY 



flP-135 
$129.95 




■ FULL HT SHUGART MECHANISM 

- DIRECT REPLACEMENT FOH APPLE 

DISK II 
. SIX MONTH WARRANTY 

MAC535 
$249.95 

. 3.5" ADD ON DISK DRIVE 

> 10G14 MACINTOSH COMFATABLE 

* DOUBLE SIDED 300K BYTE STORAGE 

■ HIGH RELIABILITY DRIVE 

HAS AUTO EJECT MECHANISM 

■ FULL ONE YEAH WARRANTY 




AD-3C 
$139.95 




* 100*'. APPLE Itc COMPATIBLE 
READY TO PLUG IN, W SHIELDE D 
CABLE & MOLDED 19 PIN 
CONNECTOR 

* FAST, REUABLE SLIMLINE DIRECT 
DRIVE 

- SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 

FDD CONTROLLER CARD $49.95 

llcAIWTORCABLE S 1 9 .35 

ADAPTS STANDARD APPLE DRIVES 

POP. USE WITH APPLE lie 



KB 1000 



$79.95 



CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 

• USER DEFINED FUNCTION KEYS 
■ NUMERIC KEYPAD WITH 

CURSOR CONTROL 

• CAPS LOCK . AUTO REPEAT 




KEYBOARD-AP $49.95 

* REPLACEMENT FOR APPLE II 
KEYBOARD 

* CAPS LOCK KEY. AUTO-REPEAT 

■ ONE KEY ENTRY OF ESA&IC 
OH CP M COMMANDS 




EXTENDER CARDS 


IBM-PC 


S45.0O 


IBM -AT 


$68.00 


APPLE II 


$45.00 


APPLE lie 


$45.00 


.MULTIBUS 


386.00 1 



m 



i 



APPLE COMPATIBLE 
INTERFACE CARDS 

EPROM PROGRAMMER $59.95 

i»4 i B- 



MODEL 

RP525 



• DUPLICATE OR BURN ANY 
STANDARD 27. ■ SERIES EPROM 

■ EASY TO USE MENU DRIVEN 
SOFTWARE IS INCLUDED 

• MENU SELECTION FOR 2716. 
2732, 273 2 A, 2764 AND 271 is 

- HIGH 5PF.EO WRITE ALGORITHM 

■ LED INDICATORS FOH ACTIVITY 

• NO EXTERNAL POWER SUPPLY 
NEEDED 

■ ONE YEAH WARRANTY 



16K MMCIRD S39.9S 





. FULL TWO YEAR WARRANTY 

• EXPAND YOUR 48K APPLE TO 

* USE IN PLACE OF APPLE 
LANGUAGE CARD 

BIH PC MM W.'IMSTItUCIIOHJ SB.95 



IC TEST CARD 



$98.85 



. QUICKLY TESTS MANY COMMON 
ICa 

■ DISPLAYS PASS OH FAIL 

■ ONE YEAR WARRANTY 

. TESTS: 4000 SERIES CMOS. 
74HC SERIES CMOS. 
7400. 74L5. 74L74H&74S 



30GB MODEM $49.95 

FOR APPLE OR IBM 

INCLUDES ASCII PPO-EZ SOT TWAflE 




■ FCC APPROVED 

■ BELL SYSTEMS 103 COMPATIBLE 
• INCLUDES AC ADAPTOR 

■ AUTO-DIAL. 

■ DIRECT CONNECT 
. CABLE FOR APPLE lie S 1 4.95 , 



'JOYSTICK cr-401 $7.95 

FOR ATARI 400. 800. 2G00> 
VIC ZO/64 AND APPLE Me 



DISKFILE 

HOLDS 70 SVi" DISKETTES 




k 3.5" DISKFILE holds 40 $9" . 



POWER STRIP 



I UL APPROVED 
1SA CIRCUIT 
BREAKER 



$12.95 




3MT 



Li 

M 3-WHY SWITCH BOXES 

' SERIAL OR PARALLEL 

• CONNECTS 3 PRIMERS TO ONE 
COMPUTER OR VICE VERSA 

■ ALL LINES SWITCHES 

- HIGH QUALITY ROTARY SWITCH MOUNTED 
ON Pen 

• GOLD CONTACTS 

• STURDY METAL ENCLOSURE 




MHTCH-3F centhonics parallel $99.95 

[ SWITCH -3 S fi S2 32 S E P. IAL $99.95 



m PRINTER DUFFERS 

* FREES COMPUTER FOR OTHER TASKS 
WHJLE PRINTING LONG DOCUMENTS 

* STAND-ALONE DESIGN; WOflKS WITH ANY 
COMPUTER OH PRINTER 

* ALL MODELS FEATURE PRINT PAUSE 
MEMORY CHECK, GRAPHICS CAPABILITY 

SP120P PARALLEL $139.95 

■ 64K UPGRADABLE TO 256K 

* L£ D INDICATOR SHOWS VOLUME OF DATA 
IN BUFFER 

SP120S RS232 SERIAL $158.95 

. G4K UPGRADABLE TO 256K 

* 6 SELECTBALE BAUD RATES. FROM 
SODH-19.2O0B 

SP110P PARALLEL $249.85 

* 6*K UPGRADABLE TO 512K 

* SPOOLS OUTPUT OF UPTO 3 COMPUTERS 

* LED BARGRAPH DISPLAYS AMOUNT OF 
DATA IN BUFFER 



REPEAT FUNCTION CAN 
PRODUCE MULTIPLE 
COPIES OF A DOCUMENT 




NASHUA DISKETTES DEALS 

5V." SOFT SECTOR 
OS/OD WITH HUB RINGS 

$9 9 ° 690ea 5909a 

MX OF 1 D BULK QTT 50 BULK QTt 250 

NASHUA DISKETTES WERE JUDGED 

TO HAVE THE HIGHEST POLISH 

AND RECORDED AMPLITUDE OF ANY 

DISKETTES TESTED ACCORDING TO 

"COMPARING FLOPPY DISKS". BYTE 3/84 





DISKETTES 






NASHUA 5V«" 




N-MD2D 
N-MD2F 
N-MDZH 


DS'OD SOFT 
DS/OUAO SOFT 
DS/HD FOR AT 

NASHUA B" 


S9S0 
$34 .95 
S49 95 


N-FD1 
N-FD2D 


SS DO SOFT 
DS/DD SOFT 

NASHUA 3.5" 


S27SS 
$34.95 


N-3.5SS 


3 5" SS/ DO FOR MAC 

VERBATIM 5V4" 


$32.35 


V-MD1D 

V MD2D 

V MD110D 


SS/DD SOFT 
OS. DO SOFT 
SS/DD 10 SECTOR HARD 


529 .95 
$23.95 I 



Ml" 
I 

BUILD STEVE CIARGIA'S 

INTELLIGENT 

EPROM PROQRAMMER 

AS SEEN MBYTE, OCT. SS 

• STAND ALONE OR RS-232 SERIAL 
OPERATION 

- MENU SELECTABLE EPROM TYPES- 
NO CONFIGURATION JUMPERS 

* PROGRAMS ALL 5V Z7XXX EPROMS 
FROM 2716 TO 2751 2 

* READ, COPY OR VERIFY EPROM 

• UPLOAD DOWNLOAD INTEL 
HEX FILES 

» PROGRAMMER DRIVER USER 
MODIFIABLE 

ONLY $199 

KIT INCLUDES PCB AND ALL 

COMPONENTS EXCEPT CASE AND 

POWER SUPPLY 

5V«" FLOPPY DISK DRIVES 

I TCACFD-i.E-B^HTDS/DQtFORieMl 4109.95 I 

TEAC FD-SE-F Vi HT DS/QUAD fFOfl BM; 1124.95 

TEAC FD-65QFV M HT DS/HD ffOR IBM AT] 1154.95 

TANDOM TM 100-2 OS/DO [PCfl IBM) »1t9.00 

TANOOM TM50-2 H HT OS/DO [FOR IBM) tTB.ftS 

MPT-B52 DS/DOnFOfleMj *79.95 

OUME OT-142 H HT OS/DO (FOR l8M| 479.95 | 



B" FLOPPY DISK DRIVES 



FD 100-8 SS/DO -ISA/BOI EOUTV) 
F D 200-B OS/DO iSA/fiS 1 R EOUTVr 



S1 19-00 
415S.00 



DISK DRIVE ACCESSORIES 

TEAC SPECIFICATION MANUAL 55.00 I 

TE AC M A1 NTE N A N C E M AN U AL 1 25 . 

V; HT MOUNTING HARDWARE »2.95 

MOUNTING RAILS FOR IBM AT 64.95 

"V" POWER CABLE FOR 5W EDO* J2.35 

'." FDD POWER CONNECTORS I 1 IS 




TEAC FD SS 



TANDOMTM100-Z 



DISK DRIVE ENCLOSDRES 

CABUFPLE $23.95 

APPLE TYPE CABINET W. OUT POWER SUPPLY 

CAB-1 FH5 $69.95 

FULL HT &V B EtG E CABINET W ' POWER SUPPLY 

| CAB-2SV5 $49.95 ' 

DUAL SLIMLINE cTW" CABINET W' POWER SUPPLY 

| C*B-2S¥B vertical $209.95 

DUAL SLIMLINE 8 " CA&IINET W POWER SUPPLY 

| CAB-2FH9 hqrizintal S219.95 

DUAL FULL HT 8" CABINET W. PO^r SUPPLV 



\l 



I 




-^ 



CAB 2SV5 



TEST EQUIPMENT FROM JDR INSTRUMENTS 
DIGITAL MULTIMETER PEN DPM-1000 

AUTO HANGING, POLARITY AND DECIMAL! 



- LARGE 3.5 DIGIT 
DISPLAY 

. DATA HOLD SWITCH 
FREEZES READING 

I FAST, AUDIBLE CON- 
TINUITY TEST 

. LOW BATTERY 
INDICATOR 

- OVERLOAD PROTEC- 
TION 



$54.95 




20MHz DUAL TRACE OSCILLOSCOPE MODEL 2000 $389.00 
35MHz DUAL TRACE OSCILLOSCOPE MODEL 3500 $549.00 

FOR MORE INFORMATION ON THE OSCILLOSCOPES. CALL US FOR FREE PRODUCT BRIEFS. 



CALL FOR VOLUME QUOTES © copyright 19&S jor microdevices 
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SEAGATE ST-225 20 MB HARD DISK SYSTEM I CRT MONITORS FOR ALL APPLICATIONS 



INCLUDES HARD DISK CONT- 
ROLLER, CABLES AND IN- 
STRUCTIONS. ALL DRIVES ARE 
PHE-TESTED AND COME WITH 
A ONE YEAR WARRANTY. 



XT COMPATIBLE 
MOTHERBOARD 

$129.95 

« 4,77 MHz SO&a CPU, OPTIONAL 

3037 CO- PROCESSOR 
It S EXPANSION SLOTS 

* OK HAM INSTALLED, EXPANDABLE 
TO 64GK ON BOARD MEMORY 

- AU IC* SOCKETEO-HIGHEST 
QUAUTY PC BOARD 

* ACCEPTS 2764 OR .271 ZS ROMS 

PRO-BIOS $19.95 



389.95 




!J l ! IJ ' > i 

:jTrm::;' 



IBM COMPATIBLE INTERFACE CARDS 



ALL WITH A ONE YEAR WARRANTY 



MULTI I/O FLOPPY CARD 



$89.95 



PERFECT FOP THE640K MOTHERBOARD 

* 2 DRIVE FLOPPY DISK CONTROLLER 

• 1 HS232 SERIAL PORT: OPTI N A L 2nd 
SERIAL PORT 

■ PARALLEL PRINTER PORT 
. GAME PORT 

* CLOCK/CALENDAR 

• SOFTWARE: CLOCK UTILITIES, 
RAM DISK, SPOOLER 

OPTIONAL SERIAL PORT 1 1535 




MULTIFUNCTION CARD 



$64.95 



ALL THE FEA TUPES OF AST'S S PACK PLUS AT HALF THE PRICE 
^__ J ■ CLOCK/CALENDAR 

- 0-3B4K RAM 
I SERIAL PORT 
f PARALLEL PORT 

- GAME PORT 
• SOFTWARE INCLUOEO 

PRINTER CABLE S9.95 

64K RAM UPGRADE 9/S1I.SI 





COLOR GRAPHICS ADAPTOR 



FULLY COMPATIBLE WITH IBM COLOR CARD 

t VIDEO INTERFACES: RGB, 



$69.95 



i mm *— » **•* *-» — * — ' p-J *t* h ■ 




COMPOSITE COLOR, HIRES 
COMPOSITE MONOCHROME. 
CONNECTOft FOR RF MODULATOR 
i COLOR GRAPHICS MODE: 320 x 200 
■ MONO GRAPHICS MODE: 6flD x 200 
• LIGHT PEN INTERFACE 



MONOCHROME GRAPHICS CARD 



$89.95 



FULLY COMPATIBLE W/IBM MONOCHROME ADAPTOR & HERCULES GRAPHICS 

• LOTUS COMPATIBLE 
-TEXT MODE: 90 I 25 
. GRAPHICS MODE: 720 ■ MS 

- PARALLEL PRINTER INTERFACE 

- OPTIONAL SERIAL PORT 513.95 




MONOCHROME ADAPTOR 



$49.95 



ANOTHER FANTASTIC VALUE FROM JDK 
• I BM COMPATI BLE TT L OUTPUT ■ 720 « 350 P IX E L Dl PLAY 

PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 
PARALLEL PORT 



FLOPPY DISK DRIVE ADAPTOR 



$34.95 




* INTERFACES UP TO 4 STANDARD 
FODs TO IBM PC OR COMPATIBLES 

* INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

* STANDARD DB37 FOR EXTERNAL 
DRIVES 

* HUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 



1200 BAUD MODEMS 

HAYES COMPATIBLE. AUTO-DIAL, AUTO-ANSWER, AUTO RE-DIAL ON BUSY. 
POWEP-UP SELF TEST. FULL ONE YEAR WARRANTY 



MODEL 120QB- MODEL 1200H* 



■ INTERNAL DESIGN 
' 10 INCH CARD 

■ SERIAL PORT INCLUDED 



- INTERNAL DESIGN 

■ HALF LENGTH (5"t CARD 

■ INCLUDES SPEAKER 



SMARTEAM 

• EXTERNAL DESIGN 

■> WITH POWER SUPPLY 

* LED STATUS INDICATORS 



$169.95 $149.95 $169.95 

■FOR IBM. INCLUDES PC TALK III COMMUNICATIONS SOFTWARE 



#JDR Microdevices 





-•. 



LUXOR 

HIRES ROB MONITOR 

MODEL IGOS52S 

• DIGITAL RGB IBM COMPATIBLE 
» 14" SCREEN 

» IBTflUE COLORS 

• 25 MHjt BANDWIDTH 
-RESOLUTION > 640 h 2B2 
■ .31 mm DOT PITCH 

• CABLE FOR IBM PC INCLUDED 



SAKATA 

COMPOSITE COLOR 

MODEL SC-1Q0 
TOP RATED FOR APPLE 
13' COMPOSITE VIDEO 
RESOLUTION 2B0H * 300V 

INTERNAL AUDIO AMP 
ONE YEAR WARRANTY 



CENTER SYSTEMS 

MONOCHROME 

model klm-1211 
« ibm compatible ttl input 
* \2- non glare screen 
■> p33 green phosphorus 
- very high resolution 
25 mh* bandwidth 
1100 lines (center) 
IMBtl tfEKSHIn $109.95 



$299.95 $169.95 $99.95 



BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 



MONITOR STAND 



jlHliH;i-UJ;li|l 



$129.85 

PRO-BIOS $19.95 

256K RAM $28.55 

130 WATT POWER SUPPLY $89.85 
FLIP-TUP CASE $39.85 

DKM-2000 KEYBOARD $59.95 
V2 HEIGHT QUME DRIVE $79.95 
FLUPPY DISK CONTROLLER $34.95 
MONOCHROME ADAPTOR $48.85 
MONOCHROME MONITOR $89.95 

TOTAL $011.10 



IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE 
WITH A HINGED LID FITS THE 
POPULAR PC/XT COMPATIBLE 

MOTHERBOARDS 

■ SWITCH CUT-OUT ON SIDE FOR PC XT 

STYLE POWER SUPPLY 
- GUT-OUT FOR 8 EXPANSION SLOTS 

. ALL HARDWARE INCLUOEO 



TILTS AND SWIVELS 

ONLY $12.95 

IBM PRINTER CABLE 



N 



• DBZ5TO 

CENTRONICS »n OK. 

. SHIELDED CABLE 00.93, 




/) 



/ 



Qu9.9u 



IBM COMPATIBLE KEYBOARBS 

DKM-2000 $59.95 IBM-5151 $79.95 













.,'5150" STYLE KEYBOARD 

• FULLY IBM COMPATIBLE 

• LED STATUS INDICATORS FOR CAPS & 
NUMBER LOCK 

I S3 KEY — SAME LAYOUT AS 
IBM PC/XT KEYBOARD 



POWER SUPPLY 



■ REPLACEMENT FOR KEYTRONICS 

KB-51.S1™ 
r SEPARATE CURSOR & NUMERIC 

KEYPAD 
• CAPS LOCK & NUMBER LOCK 

INDICATORS 
- IMPROVED KEYBOARD LAYOUT 



I.. 



NOW ONLY $99.95 

FOR IBM PC -XT COMPATIBLE 
135 WATTS 

+SV @ ISA *12V @ 4.2A 
-5V @ -5A -12V @ -5A 

150 WATT MODEL $79.95, 



BISK DRIVES 


TANDOH TM50-2 


$79.95 

t'AHT DS/DD 

• IBM COMPATIBLE 

» EXTREMELY QUIET! 


TEAGFD-55B DS/DD S10B.85 
TUC FD-55F DS/OIMD f 114.95 
TUC FD-558 DI/HD 1154.95 
DUMF.O.T-142 DS/DD £79.95 
MOUNTING HARDWARE $2.95 
L *T/mi8 M.BSj 



1224 S. Bascom Avenue, San Jose, CA 95128 
Toll Free 800-538-5000 ■ (408) 995-5430 ■ FAX (408) 275-8415 • Telex 171-110 
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idioK - mxnu 



FAX - 2 1 J-SftV JMQ 



TWX - 91D3&043S2 DIG! KEY CQIIP 



llMUf A.C*n«dlMp4Ml 



(■run Dtj> <rr w^r «h«Bt «4*rl 



. .... Thtn HOA ^^W MVKC 
iha idnmuH U 5 . Ala* 



SERVICE CHARGES VOLUME DISCOUNT 

* D.DDS 9.99 . . ...Arfdtt.im * GQG-5 »» NET 

* 1D.W-«5.M Arid JO 75 % 1W.M-iZ49.99 LutitO'. 

4 ?5.MM9.fi9 AddU.U t 2&aoQ-f43B.» I H i »6' . 

* H.«MMJ8 ........ Addtt 26 • 5WM-*aBJ9.......L«,M% 

•1WQ«Up ...NaClwg* IIWOKUp Lm*25% 
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74QO 



Part Ho, VQ_ 

7400 .29 

7402 29 

7404 35 

7405 - . .39 
7406. . ... 39 
7407 . . 39 

7406 . 36 

74 lO. .35 

7414. 49 

7416, 4ft 

7417. 45 

7420 3* 

7430 35 

7432. ,39 

7436 .39 

744Z .55 

7445. 79 

7446 89 

7447 £9 

744S. 2.05 

7472. .75 

7473 .45 

7474 .45 

7475, AQ 

7476. .45 

74LSO0 ^9" 

74LSQ2 .29 

74LS04 35 

74LS05 35 

74L50S. UDB 

74LS07- . . . . . 1.09 

74LS0B 29 

74LSTDL .29 

74LSI4 49 

74L527. . .35 
74LS30- -. -29 
74LS32L 35 

74LS42. 49 

74LS47 99 

74LS73 39 

74LS74 35 

74LS75. 39 

74L576. .55 

74US6& .59 

74LSS5. .35 

74LS90. .49 

74LS93 49 

74LS123 59 

741^125- 49 

74LS13& 49 

74LS13B .49 

74LSI54. .. . 109 

74LS157 j*5 

74L515&. .45 

74LS163. S& 

74LS164 59 



79 
.79 

i 06 



pari No 


1-9 


10* 


7485. . . 


... .65 


.55 


7466 . . 


.. .45 


.35 


7499. . . 


...2X6 


1,35 


7490. . . 


. .49 


.39 


7490 


... .45 


35 


74121. . 


... .45 


35 


74123. . . 


.. 59 


.49 


74125 


55 


45 


74126 


. .75 


.65 


74143. . . 


. 4.05 


3-95 


74150. . . 


...135 


125 


74154 . . 


. . 135 


125 


7415a 


.. 159 


1.49 


74173. . . 


85 


.75 


74174. . . 


... £5 


FYS 


74175. . . 


., . ,65 


-55 


74176. . . 


.. 99 


39 


74181. . . 


.. 1.95 


1 W, 


7418a . . 


..2,05 


1.95 


74193 . . 


.. .79 


69 


74198, . . 


... 1.85 


1.75 


74221. . 


... .99 


BS 


74273. , 


. 2,05 


1.95 


74365. . . 


... .69 


,59 


74367 . . 


.. . .69 


39 



74LS 



74LS1G5. 
74LS166 
74LS173-- 
74LS174.- 

74LS175. . 
74LS189. . 
74LS191.. 
74LS193. 
74LS221.. 
74LS240. . 
74LS243. . 
74LS244 
74LS245. . 
74LS259. . 
74LSZ73 
74LS279. . 
74LS322. 
74L5365. . 
74LS36&. 
74LS367 . 
74LS368. . 
74L5373. . 
74LS374. . 
74LS393. . 
74LS590 . 
74LS624. . 
74LS629 
74LS640. . 
74LS645. . 
74LS670. 
74LS6S8 



. 459 4.49 
. 59 49 



.69 
.79 



.69 
.79 



. J 06 3.95 
. 49 39 



.49 



33 
39 



. .49 
49 
. .79 
. .79 
. 89 
.605 595 
. 2.05 1 .95 
.., .,,, , , 9 

. 1.09 .99 
. 1.09 
. 1j09 
.205 



.69 



.99 

1.95 



74SO0. . 


.. 29 


74S1BS". . 


. 129 


74S04. 


35 


74S1B9- 


1j69 


74S0& 


35 


74S196 


2-49 


74S10 . 


29 


74S240. 


1.4*9 


74532 


35 


74S244 


1 .49 


74S74 


45 


74S253 


79 


74SS5. 


179 


74S287*. 


1.49 


74SS& . . 


35 


745268". 


1.49 






7453731 


.... 1 .49 






74S374. 

745472- . 




74S175. 


79 


.... 2.95 




1LS 










74ALS02. . . 


35 


74ALS174 


... 39 


74ALS04. . . . 


39 


74ALS175... . 


.... £9 


74AL508. . . . 


.39 


74ALS240L 


1.49 


74ALS10. .. 


39 


74ALS244. . . . 


.... 1.49 


74ALS27. . . . 


39 


74ALS245. .... 


1.49 


74ALS30. . 


39 


74ALS373- ... 


. ... 139 


74ALS32. . . 


39 


74ALS374 .... 


. . 139 


74ALS74. . . 


49 


74ALSS73 


139 



74F 



74FO0. 


IS 


■-i\ :■■■■ 


39 










74F03- 


. 39 


74F193- . - , . 


395 


74F10. 


. ... 39 


74F240 


. ... 159 


74F32. 


39 


74F244. 


139 


74F74. 


-49 


74F253. . 


39 


74FB& 


.59 


74F373 


1,39 


74F13&- . . 


. . 39 


74F374 


1 .39 



CD— CMOS 



CD4001 


. .19 


CO40B1 


25 


C0401 1 


..... .19 


CO4082. . . 


25 


CD4013 


as 


CD4093 .... 


35 


CD4015. 


29 


CD4094 


39 


CD4017 


.55 


CD40103 ... 


2.49 


CD401B. 


39 


CD4503 


35 


CD402O 


.59 


CD4510 


69 


CD4024 


.49 


0O4511 


.59 


CO4027 


35 


CD451 5 


39 










CO404O 


5S 


CD4520. ... 


.75 


CQ40491.. 


..... 28 


C04522. 


.79 


CD40S0 


29 


CD4S38. . 


.79 


CO4061 


£9 


CD4541 


39 


CD4052 


39 


C04543 


.79 


CD4053. 


.59 


C04553-... 


4.95 


CD4059 . . . . . . 


395 


CD4555 . . . 


79 


CD4060 


65 


CD4566. 


2.49 


CD4066. 


29 


CD4572 (MC 


4572).. 39 


CD4069. 


25 


C045B3 .... 


39 


CO407O 


25 


CD4564 ... 


...... 39 


CD4071 


25 


C045S5, ... 


39 


CO407Z 


25 


MC14411. .. 


&95 


CO4075 


.65 


MCI 4490P . 


449 



COMMODORE CHIPS 



For VIC-20, C-64 and C-128 Personal Computers 

Pari Ho. Priea Pah No. Prie* Part Ma Prtc* 


6502 MPU w/Oock 2.25 

6507 fl-Bit CPU.. 4.95 

6508 w/RAM 4 I/O &.9S 

6510CPO 9.95 

6525TO 7.95 

6526CIA. 14.95 


6529SP1 

6551ACIA. 
6560VIC^ 
6567VIC-II 
6569VIV 
6572 


4.95 
3.29 
10.95 
14.95 
14.95 
. . 14.95 


6581 SID. 14.95 

■82S100PIA 13.95 

8701 Clock Chip... 9.95 

■B721PLA. 14.95 

NOTE; 32 S 100 = 1117 (C-64> 
'NaSpecAfBllab* 



NEC V2Q A V3Q CHIPS 

Replace the 8086 or 8088 in Your IBM-PC and 
pkind Increase Its Speed by up to 40%! p,,„ 

UPO7010SD-5 (5MHz) V20 Chip (Replaces the 80BB) S 9.95 

UPD70103D.B (SMH21 V20 Chip (Replaces the B08B.2J S1 1.95 

UPD70116D-8 (8MHi) V30 Chip (Replaces the 8086 of 8088-2) S14.95 

MICROPROCESSOR COMPONENTS 



MICROPfiQCESSfl 

Part No. 


I CHIPS 


n/iv^xc 

t;CrPlH02C4= 


.. 449 
4.95 


Z8G, Z BOA, ZBOB SERIES 


Z60-CTU 

ZSO-DART. 

zBo-Pia 


1.79 

.4.95 

1.79 


Z80A-CTCX 

ZflOA-QARt. . . . 

zeaA-pta 

ZaOA-SKVQL. .. 


. . 1.49 

4.95 
1.49 
4.95 


zaoe-crc 

z&oe-pio. 


. . . 3.49 

4.29 
OOSEH. 


65C02 (CMOS) 


. . aas 


6S52 


. . . 2.95 


















SB21. 


. . 1.29 



GSQO.-'GBOO/GBGflD Cant 



6&43. 


2-95 






6852 

6fi000L8. 


395 
11.95 


_ BDOD SERIES ^ m 


EOC31EU-L 


.. 14.95 


B073M 

90BOA. 

eo&5^ 


29.95 

249 
229 


3096-2. 

8DGI7(5MHz> 

9087-2 (8MHZ) . 


a9& 

125,00 
. 1 59.95 


808B-2, 

8116. 


S.95 
495 










B202, 

S20S 


995 
14.95 






B22&. 


. . . 2.49 



80DD SEHItS Clinl. 
Perl No. Ft* 



S237-5 


..4.95 


6243. 


,.aas 


S2504. 


..549 


B250B<R*-|BM1. 


. . 6.95 








. . 1.95 


E254 


..295 


8254-2 


, . 435 


8255^5. 


..1.69 


8257-5 


..2.49 


6259-5 


.. 195 


3272 


. .4.49 


8279-5. 


..295 


8741 


lt!«n 


8748. 


.795 


8749. 


,9.95 


8751 


3995 


8755, 


. 14.95 


MT* ACQUISITION 


AOC0604 


.319 


ADCOB08 


. . 5.95 


ADC0809. 


. . 3.95 


ATJC0815. 


, 1495 


ADC0B17. 


895 


OAC0808. 


. . 1.95 


C14C1O0B. 


.. 6.49 


AY-3-1015D.... 


..4.95 


AY-5-1013A... 


..395 



Pjri Ma 



Function 



- DYNAMIC RAMS - 



4116-15 

412B (Piggyback) 

4164-150 

4164-200 

TMS4416-12 

8118 

41256-150 

50464-15 



16384 x 1 
131.072 •■ ! 
65.536 x 1 
65536 St1 
16,384x4 
16384 x 1 
262.144 x 1 
65,536x4 



2016-12 

21 02 

21 02-2L 

2114N 

2114N-L 

2114N-2 

2114N-2L 

21C14 

2149 

5101 

6116P-3 

6116LP-3 

6264P-12 

S264LP-12 

S264P-15 

S264LP-15 

6514 

43256-1 5L 



17Q2A 

TMS2516 

TMS2532 

TMS256J 

2708 

TMS271S 

2716 

2716-1 

27C16 

2732 

2732A-20 

2732A-25 

2732AJ5 

27C32 

2764-20 

2764-25 

2764A-25 

:>h>i -k, 

27CB4 

27128-25 

27128A-25 

27C1 28-25 

v;Vli« :>■:. 

27C256-25 

27512-25 

68764 

68766 

745387 

74S471 

B2S123 



(150ns) 89 

(200ns) 4\49 

(1 50ns). 1.15 

(200ns) J95 

(120ns) 425 

(120ns) jm 

(I50osl 335 

(15CMS) (4464) (41484) 4\95 

itith; RMS 

2043 X 8 (120ns) 1jB9 

1024 x 1 (350ne) £9 

1024 X 1 (250na) LP (91LD2) .1.96 

1024x4 (450ns).. SB 

1024 X 4 (450ns) LA 1^9 

1024 x 4 (200ns) 14)6 

1024 X 4 (20CHS) LP, IjM 

1024x4 (200n 5 ) (CMOS) .- Jt9 

1024 X 4 (45ns) 4.95 

258 x 4 (4SOna) CMOS. 155 

2048 X 8 (1 50ns) CMOS. 1.89 

2048x8 (1 50ns) LP. CMOS. 1.95 

8192X8 (120ns) CMOS. 389 

8192x8 (120ns) LP. CMOS. 425 

S192XS (150ns) CMOS. 359 

8192x8 (150ns) LP CMOS. 3-75 

1024 X 4 (350ns) CMOS IUP0444C) 4.4B 

32.766 x 8 (150ns) Low Power. 24,95 

— PTO« /IPWUM 

(1t«), 895 



256x8 

2048x8 

4096x8 

B192XB 

1024x8 

2048x8 

2048x8 

2048x8 

2048x8 

4096x8 

4096x8 

4096x6 

40BB xa 

4096x8 

8192x8 

8192x8 

8192x8 

8192x8 

8192x8 

16384x8 

1 5.oy-l -■; .i 

16i384xB 

32,768 X 8 

32.76S x 8 

65538 x a 

8192x6 

8192x8 

256x4 

256x8 

32x8 



(450ns) 25V, 4.95 

(450ns) 25V. 595 

(450ns) 25V 895 

(450™) 495 

(450ns) 3 voftage. 9.95 

(450ns). 3.75 

(35&1S) 25V. 455 

(450ns) 25V (CMOS) 6.49 

(450ns) 395 

(200ns) 21 V. 425 

(250ns) 21 V, 3.9S 

(450ns) 21V 375 

(450ns) 25V (CMOS) 6.49 

(200nB) 21V 425 

(250ns) 21V 3.75 

<25Dns) 125V. 425 

(450ns) 21V. 3.49 

(450ns) 21V (CMOS) 549 

(250ns) 1 28K21V 425 

(250ns) 125V 455 

(250ns) 21V (CMOS) 5.95 

(250ns) 256K (125V) 5.95 

(250ns) 256K (CMOS) (125VI 855 

(250ns) 51 2K (125V) 1995 

(450ns) 25V. 1 555 

(350ns) 25V. 1 655 

FflOM O.C 129 

PHOM TS. 455 

PROM TS, 2.49 



low morn! mw xkhr 




WIRE WW SGCKTTS (SMI LEKEL #3 


Pari No. 


1-9 10-99 


1M+ 


Part Ho. 


1-9 


10-99 100- 


e m i li- 1 


11 10 


.09 


8 pin WW. . . . 


59 


.55 .49 


14 pin LP. , . . 


, . .12 .1 1 


,10 


14 pi! WW. . .. 


.65 


.59 .55 


16 p»l LP. . . . . 


.. .13 .12 


.11 


16 pin WW 


. . .69 


65 59 


24 pin LP. 


..25 23 


.19 


24 pin WW. . . . 


.. 1.19 


1.09 .99 


28 1*1 LP ... . 


27 24 


21 


2B pn WW 


.. 139 


129 1.19 


40 pil LP. . . . . 


.29 26 


23 


40 pin WW. . . 


. . 1.89 


169 1,55 



SATELLITE TV 
DESCHAMBLEH CHIP 

The MM5351 is a TV camera syie flerwralrjr dcitgnnd h 
auppJy Erie basic sync funcrborcs lar -oil.hffr cotor or mono 
efwormj 525 Nnff/GOHi imoriacfld and camera video record* 
aooircaEioina coiM durst gate i syhc 

ALLOW STABLE COLOfl OPERATION 

MM5321 $11.9i 

DICiTALKER" 1 

DTI UOU ~~ AppVcatfon*- TMchNnfl aidv, «pp4iinc« 

ctodlS, »vlk>fr*otr*D, WKOTnmunpCtttioni, tarngu*^ trinsli 
tjonm, (rtc. Th» DT1 050 is h sbneiard DiGfTAL K F fi kit encode 
with 137 aaparato irvd ueehjl iwords r 2 tofioa, and 5 dtHanen 
Sinflricd duraltOns The words and lonea haws bo»n &w*g ne* 
diicretB addr«»e». makirvfl it possible to outpm sm^ie word; 
at words concatenated Into prireaei or avsn Mniencos TTh 
"voice" ouEpul erf th« DTT 050 is a highly Inlplligiljle makj voice 
The DT)a50c<^^QtQ$p&KhPmtx*XHCh\v,yiM$4'\<>' 
(40-pki) and two (2) Speech ROMs MHS21M5SR1 srw 
MM521&4SSR2 <24-pin> along with ■ Mailer Word iirt and J 
r*comrn*rrd*d *cTr*math: diagram on the appJicitkwi whmmi 
PftWo. Oa^EripBon pffo 

DT1050 



$24.9S 



DT1 057" Expands ttia DT1D50 vocabulary Trom 13^ 
words to ever 250 words Includes two (2 r ROr/s and ip&CS 

DT1057 $11.95 





INTERSIL 




Part Ho. 


Pnc» 


FMNo- 


Prta 


FE0202O 
FE0203D 


12.95 


72HIPL{TTL) 

7211MIPL(Mcra) 
721«4^UL. 

Tziecupi 


.,691 
...7.4i 
2SL9£ 


7t06EV/KrL 


49.96 


249t 


7T07eV/Kit, , 

7207A1PD 

7207A£V/Klt 


49.95 

695 

e.95 


72t7AIPt 

72241F^ 

7226AEV/KTL 


9l9! 
. 12J9i 
99.9f 



74HC00 


.. 25 


74HC175. 


I:". 


74HC02 


.... 25 


74HC221 


.... 9S 


74HC04 


29 


74HC240. 


7S 


74HCOS. 


.... 29 




.7! 


74HC10. 


.... 29 


74HC245. 


.... BS 


74HC14 


.... .49 




.... 5i 


74HC30. 


.... 29 


74HC259 


.... Si 


74HC32, 


... . 29 


74HC273 


.... .71 


74HC74, 


.... 39 


74HC373 


.7! 


74HC75 


89 


74HC374. 


.71 


74HC76. 


.... AS 


74HC393 


.... .7! 


74HC85. 


.79 


74HC595-. 


.... 1.1< 


74HCS6. 


39 


74H06B8 


.7! 


74KC1 23. 


.... S9 


74H0404Q 


.... fig 


74HC125 


.... .49 


74MC4049. . . . . 


.... 5f 


74HC132- 


.... .49 


74HG405O 


.... 5£ 


74HC136. 


.... 49 


74HC406O 


.... \&, 


74HC139. 


.49 


74HC4511 


12i 


74HC154. 


1.19 


74HC4514. 


LIE 


74HCI63 


65 


74HC453B. . . . . 


8E 






74HC4543 . 
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74C- 


CMOS 




74COO. 


29 




. . . .7! 


74C02. .. 


29 




..- .71 


74C04. .. 


29 


74C221 


. . . 1.4= 


74COS... 


35 


74C240 


...121 


74C10. .. 


35 


74C244 


... 12! 


74C14, , . 


49 


74C373. 


. . . 1.4! 


74C32. .. 


35 


74C374. 


. . 1.4! 


74074. . . 


59 


74C912. 


...79! 


74C85 .. 


139 


74C915......... 


...13! 


74CB& .. 


35 


74C920 


- - . 99! 


74CS9. . . 


519 


740321 


. . . 9.9J 


74C90 .. 


.......... £9 


74C922. 


. . 331 


74C154. 


295 


74C923. 


.. .3.9! 






74C925 









1.95 
.89 



DSO025CN. . 
TL074CM . 
TL0B4CM... 

LM307N. A5 

LM309K. 125 

LM311N .45 

LM31 7T. 79 

LM318N. Si 

LM319N 59 

LM320K-S. 135 

LM320T-5 59 

LM323K. 395. 

LM324M 39 

LM33BK. 455 

LM339N. 39 

LM340K-5 129 

LM340K.12 129 

LM340K-15 129 

LM340T-5. A9 

LM340T-12. .... .49 

LM340T-15. .49 

LF347K 1.79 

LM348K .69 

LF351 N, 39 

LP353N 49 

LF355N. .79 

LF356N- ,79 

LM35SM , .4& 

LM360M 219 

LM361N. 1.79 

LM380N-8. 59 

LM386N-3. .99 

LM387N J99 

LM393N. 39 

LM399H 295 



LF411CM .7! 

TL497ACN. 2££ 

ME540H (C540H) .... 29! 

NE5S5V. 2£ 

XR-L555, .7! 

LM556N. -4! 

NES5SN. 3£ 

LM565N. .95 

LM567W. a 

NE592N 5! 

LM741CN 2! 

LM747CN. 51 

MC1377P. 4.9! 

MC1398P. 8.9! 

LM145BN. 3( 

LM1 4SBN. A 1 . 

LM1489N. .4! 

LM1496N at 

LM1871M ...2i>! 

LM1S72N. ...29! 

LM1B96N-1 15! 

ULN2003A. 9! 

XB2206. 39! 

XP2211 29! 

XR2243 1.9! 

LM29G7N 24! 

LM2917N(8pir.).... 1.S 

LM390OM M. 

U.CSS05M 1.1! 

LM3909NL .9-. 

LM3914N. 13! 

LM3916N. 1.9! 

N65532. « 

NE5534 5i 

75477 12S 

76477 5.9! 



PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 



CIRCLE 114 ON FREE INFORMATION CARD 



Worldwide • Since 1974 

« QUALITY COMPONENTS • COMPETITIVE PRICING 
• PROMPT DELIVERY 



Mat. Qrdar a«1 ran lei - Woridw Id* 

ELECTRONICS 



COMMODORE COMPATIBLE 
ACCESSORIES 




Now Compatible 
With C-12B! 

RS232 Adapter 

for VIC-20, C-64 

andC-128 



he JE232CU •ilowi a mm J cei of itanderd aU RS232 
iMn nudum Ik to your VIC-20, C-64 (e*ekidina the 
»M ftxtoble). and C.|2B\ A 4-pote switch allowe the bo- 
witwi ol the 4 control Nns*. Compfaui mataletion and 

o*ration initructjona included. 

Plug* into deer Fort - Provides Standard RS232 signal levels 
Uses 6 sta rials (^Transmit, Fsecerve, Clear to Send, Request to 
lend, Data Terminal Ready. Data set Ready}. 

IE232CM $39.95 

Voice Synthesizer VIC-20 & C-64 

Plug-In - Talking in Minutes! 

1E520CM $99.95 

External Power Supply 
;PS-10 iR„c-fri) $39,95 

Parallel Printer Interface 

2K Suffer; Expandable to 10KI 
JW350 IFo f YT02n.c.M J .C- 1 28l $54.95 

TRS-80 COMPATIBLE 
ACCESSORIES 

E-X-P-A-N-D TRS-80 MEMORY 

Ail kits Con\e complete with documentation 



TRS-SO MODEL I, III 

PflS-1 6K3 200ns (Model III} 55.95 

fRS-16K4 250ns (Modal I) S5.49 

TRS-80 COLOR AND COLOR II 

rHS-64K-2- S7.9S 



New models onty - 
rB3-CoCo-lnd. a-50484'« MjWtt 



. $10.95 



TRS-80 MODEL 4, 4R AND 4D 

rns-64t« S7.9S 

^pande Model a from 1 6K-G4K of 
Aodel 4 P and 4D Irom 64K - 1 23K 

mS-64K-2PM_ S14.95 

Enpttnds Model < Irom 64K Hi lick 

rRS-80 Model 100 • NEC * Olivetti 

U1008K. S19,9Sea. or 3 tar S54.95 

FRS-60 Model IOC 6K Fjcpansion 

MEC8KFL $19.95 ea. or 3 for S54.95 

JECMoaelPC-SSOIA OK Expansion 

DM108K. S19.95 ea. or 3 for S54.95 

>lvetti Morfet M 1 &K Expansion 

TANDY 200 
M200R S59.95 ea. or 2 for $109.95 

Tandy Model 200 24K Expansion 

UV-EPROM ERASER 



Erase* jH EPROMi. Enm up to B chip* within 21 minute* 

(1 chip ait 15 rrirfiulM). Maintains constant exposure distance 

lj1 1 ". Special toncju l-Iivc foam llnt-r eliminates stalk; build-up. 
Ekjill - tn safety lock la prevent UV exposure. Com pad - 9.001. 
x 3.70"W x 2.GCH-I. Comploto wlih holding tray tor S cnipa. 

DE-4 UV-EPftOM Eraser. . . . $69.95 

UVS-11EL Replacement Bulb. . ■ ■ $19.95 

DAT* BOOKS 

30003 Htttco* Unear Dala Book {82}- - , . . - $14.95 

30009 .nkaratl Dala Book [flSj. ..-,,,„„...$ 9.95 

30013 Ztfofl Dala Book .85). - . $14-95 

30032 National Unaar Supplement, 1 184) £ 6.95 

210330 Intel Mamory Handbook (S6J $17.95 

230S43 Intel MitnjiTrtiwn Hndbk. S*t (£6) $24.95 

MUFFIN/SPRrTE-STYLE WHS 



MUF60 $9.35 

Ton n Ir.rJu sinus 14.G8* aoj. P fiO cfmi 

SU2A1 $8,95 

£<5aG Ronton {&. ,25" square. £0 efntt 




NEW PRODUCTS! 

TTX 14" RGB 
Color Monitor 

for IBM PC, XT and 
Compatible Computers 

■ Input Signal: {VWwrt RGB TTL Level and 
mtcnjjtv Stgnai; Sync: Separate TTL Level 
(positive or r*c<j.alnrtM * Scanning Fraq.: (HDr r 
1 4f>KHr lp 17.SK ■ Video BandwidLh: 18MH; 
- flD-aoluljQft. 6*0 x 200 ■ Connoctor: DB 9- 
p(n flncL) *ft»wr Conaijmpilon : 70 WbIIb. 
■Sim 14,6*H x 15 5"W x IMD ■ Wjloiil; 
27 lbs. ■ rTX-U1C' la Compalible wilb tha 
IBM -ICB and ihe IBM-EGA Cards (nghli 

TTX-1410. . . .T7 $299.95 

DISK DRIVE SALE! 

MPI52S Double- sitfetl 46TPI IBM PC/XT Compatible!. .... $69.95 
TM 100-4 Double-aided 9STFI QWD Print. $59.95 

Expansion Memory Half-Card for 

IBM-PC, XT, Portable, Tandy 1200 

and Compatible Computers 

Expand your compute* to its lull capacity ol B4QK 
N will accept eithot 6^K memory chips I4teaj or 
25&K memory chips 1412561. 

EM-100 SSaRSBEr. $59.95 
EM-D KSSSSKTr. . $39.95 




ZUCKIEKBQ^RD 




ZUCKIERBC'lRD 




Multifunction Board with Clock Calendar for the Tandy 1000 

The Zuckvbovrd MuroturKrbon Board allows you to expand Ihe memory on your Tandy 1000 
to as much as <H0K Ttie Multifunction Board comas complete with DMA Controller, R5232 poit, 
a clock/calendar end RAM Dtek Prinlar Spooler. The ZucKerboard MuFlilunetlon Board is made 
In the LiS.A. and pomes with a standard 2 year warranty. 

MTAN-256K Includes 2S6K RAM and Manual $1 79.95 

MTAN-512K Includes 512K RAM and Manual $209.95 

Expansion Memory Half-Card and Clock/Calendar 
for the Tandy 1000 — DMA Controller Chip on board! 

TAN-EM256K Includes 256K RAM and Manual $ 99.95 

TAN-EM51 2K Includes 51 2K HAM and Manual $129.95 

Options for TAN-EM256K/51 2K 

TAM-C Includes Plug-in Clock Option Chip (only) $39.95 

TAN-D Includes RAM Disk Spooler Software (only) $39.95 

3.5" Micro Floppy Disk Drive for 

Tandy 100 & 200, NEC8201A, 

IBM PC, XT, AT and 

Compatible Computers 

Now your IBM PC or compatible 

can read and mite the same 

disks as your portable! 




FD-103 



Includes -■.rj" Disk Drive, Cable, 

AC Adapter, Blank Diskette and Documentation, 



$179.95 



Software for the FD-103 Disk Drive tsofh««na«d«d<orop>n<ion) 

T51 Tandy 1 00 TSDOS Disk Operating System Software $44.95 

152 Tandy 200 TSDOS Disk Operating System Software $44.95 

TSH NEC PC8201 A Disk Operating System Software 544.95 

LAPOOS IBM PC, XT. AT and Compatible 

LAPDOS Disk Operating System Software. $74.95 



IBM' COMPATIBLE 
ACCESSORIES 

83-KEY KEYBOARD 




- Identical layout as original IBM PC Keyboard ' Highly 
dcairablc casa with palm ros1 . Com pJele wlh ca We and data 

■jusrn.ua mi 

KB83 SALE $29.95 

Build an IBM PCI XT" Compatible! 

IBM-64K (2) HH RAH Chip. (1 HI $ 19.90 

KB-83 B3-Key Keybwml. S 29.95 

IBM-FCC BonpyCootrcfcrCard S 39.95 

IBM-Case cm $ 39.95 

IBM-MCC Monochrome Card. S 69.95 

IBM-PS oo-e. suppu S 69.95 

FDS5B Dotu, $109.95 

IBM-MON Monochrome Honrtor. . . . $ 99.95 

IBM-MB uothort»ard $129.95 

Regular List S609.SO 

IBM "-Special tlnd 9 rl-n.ahn.) ■ ■ $549.95 

Additional Add -Ons Available! 

IBM-KB 53*iyKeyboara $ 69.95 

IBM-ENH Enhance keyboard. $ 89.95 

IBM-ICB integrated Color Boanl ... $ 99.95 

IBM-EGA Enhd. Graphics 2 56K RAM .. $259.95 

IBM-20MBK jomb mm tHrt d™ $449.95 

JSW IS a repi zletwi irademark of rfliU' Computeez 

— - -f i Universal ■--.,.. 
Printer Buffer 

(j-j-l iOMN.MJ[QN I ?.\ \ MAN III SIGNS 



The UBUFFER Unnrfrrsal Primer Buffer -5 a hi-srwcd data 
hufler lhfit accepts dala a! a ingh rale, and than nulpuis this 
ctala m your prlntar. You save valuable computer time, The 
UBUFFER can be connected to practically arty computer or 
printer. TflOre an tour possible coma nnHanr, - 1) Senal to 
Sartal, 2} Serial to Parallel,. 3) Parallel lo Parallel, J} Parallel 
to Serial Manual Included. Site: 9-im. x iHTrVx 1 Vt"H 

UB64K $199.95 

UB256K. $239.95 

I .' Compatible! 
DISK DRIVES 

Documentation 



FD55B T**c5tt-Dsv>-Hetohi $109.95 

JU-455 Panasonic 5^' OS tj-Heiglit, ... $1 09.95 
TM 100-2 Tendon 5 ■.-DSFull-HeiQlM. ... $119.95 




J MR S'A" DISK DRIVE ENCLOSURES 

Comptele with power suppty, switch, 
PO«W cord, I^MhoUntr and eorm»e4cNrs. 

DDE-1FH $59.95 

Houses, l rul!-H,M,jhi S'e" ROppy £>r .■.'■■■ 

DDE-2HH $69.95 

Houses ? Hall.Hoinhl W Floppy Drrwos - Vertical 

HDDE-1FH. $194.95 

Houses 1 Hard Disk Drhta 



$20 Minimum Order — U.S. Funds Only California Residents: Add 6%, 6Vs«A or 7% Sales Tax 
Shipping: Add 5% plus $1.50 Insurance 



Send stamped, 

self-addressed envelope 

to receive a Quarterly 

Sales Flyer - FREE! 

12/88 



■fittl ■■■■ 1 





Spec. Sheets — 50$ each 
Prices Subject to Change 

Send $1.00 Postage for a 

FREE 

1987JAMECO 

CATALOG 

©1986 Jameco Electronics 



1355 SHOREWAY ROAD, BELMONT, CA 94002 ■ PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 
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DESCRAMBLER PARTS! 



We stock the exact parts, PC board and AC adaptor for Radio Electronics 
February 1984 article on building your own Cable TV Descrambler. 

701 RARTS PACKAGE s 29.95 

Includes all the original resistors, capacitors, diodes, transistors, 
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX). 



*702 
*704 



PC BOARD $12.95 

Original etched & drilled silk-screened PC board used in the article. 

AC ADAPTOR $ 12.95 

Original (14 volts DC @ 285ma) ac adaptor used in the article. 



S"P°E"C"I°A"Ii"S 

BOTH #701 &#702 now $ 39 

ALL THREE #701, #702 & #704 now $ 49 

Add $2.50 shipping and handling — $4.50 for Canadian orders 
We also offer quantity Discounts on 5 or more units 



^^ |J |? |? Reprint of Radio Electronics article (February 1984) on Building Your 
f J\u£l Own CABLE TV DESCRAMBLER with any purchase of above. 




60-CHANNEL 

CABLE 
CONVERTER 

WITH INFRARED REMOTE CONTROL 

SC-60R CONVERTER *69.95 

Thousands of these converters sold nationally for $119.95 
We offer you this same type of converter for only $69.95 
All converters are NEW, with Full manufacturer's WARRANTY. 

FEATURES: 

□ Full 60 Channel Capability 

□ Cordless Infrared remote control 

□ Ultra-Stable Synthesized tuning 
O Microprocessor controlled PLL 

D Works on all TV models, channel 3 output 

□ Standard /HRC Switch for compatibility 
with all Cable Systems 

□ Will work with all types of external descramblers 

Add $3.50 Shipping and Handling 
$4.50 on Canadian Orders 






ORDER 

TOLL FREE 

1-800-227-8529 

inside MA 617-695-8699 
VISA, MASTERCARD or C.O.D. 



Jft 

€L€CTR0fllCS,lflC. 

P.O. BOX 800R • MANSFIELD, MA 02048 
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CIRCLE 65 ON FREE INFORMATION CARD 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




Save *30 on the 
RAMSEY 20MHz 
Dual Trace 
Oscilloscope 

Unsurpassed quality at an 
unbeatable price, the 
Ramsey oscilloscope com- 
pares lo 01 hers costing 
hundreds more. Features 
include a component test- 
ing circuit for resistor 
capacitor, digital circuit and diode testing » TV video sync tiller • wide band- 
width & high sensitivity • internal graticule • Iront panel irace rotator • Z axis 
■ high sensitivity x-y mode • regurated power supply * built-in calibrator * 
rock solid triggering ^ ^ ^ _ Q _ 

Was 5399.95 NOW 0NLY*3O9" 



nigh quality tvo-oh on 
prab*> Included 




NEW RAMSEY 
1200 VOM 
MULTITESTER 



Check transistors,, diodes and LEDs 
with this professional quality meter. 
Other features include, decibel scale * 
20 K vol I metering system * 3 1 A" mir- 
rored scale • polarity switch ■ 20 
measuring ranges • safely probes • 
high impact plastic case 

lest ItidundJ 
ballery Included 




rrrn 



$24 Q 5 



RAMSEY D-4 100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact sized reliability and accuracy 
This LCD digital multitester easily fits in 
your pocket, you can lake it anywhere. 
It features full overload protection • 3'A 
digit LCD readout • recessed input 
jacks ■ safety probes • diode check 
function * 2000 hours battery life 



$2495 



ieii leads and 
bill«ry ineludtd 



MINI KITS— EASY TO ASSEMBLE, FUN TO USE 

BEGINNERS & PROS WILL HAVE A GREAT 

TIME WITH THESE KITS 



FM 

MINI 

MIKE 



I 



A supar fr.gh pert' ornwnca- FM wi re- 
ffiM mika til 1 Transmits a ttible 
Signal up lo 300 yards, with e*cep- 
iionni audio qunlity by means or m 
built 10 elec'ret m-ik*. Kit include 

:>'i!: f : '■>■■: :■■■.!! switch, ,tt !i" I .1 

baltery and super instrirchorirj Tnis 
is lhe iresi unit available. 
FM-3 Kit S14.95 

FIW-3 Wired and Tested 19-95 



FM Wjrclm Mike Kit 
TansfniLs. up \q 200' to 
any FM broadcasl ra- 
dio, uses any type of 
mike Hums on 3 lo 9V. Type FM-2 
has added sensitive mike preamp 

FM-1 Ki| S:&& FM-2KU M,95 



Unlwcal T|m*i Kit 
Provide* in# basic pans and PC 
board required to provide a source 
oF precision timing and pulse 
generation. Uses 555 nnw IC and 
includes a range of parts For most 
liming needs. 
UT-5 KH *5.95 



Color Organ 
See music come 
alive! 3 different 

lights dicker with 
music. One light 
each for, high, 
mid-range and 
tows.. Each indi- 
vidually adjust- 
able and drives up 
to 300 W. runs on 
11GVAC. 
Complete kit. 

ML-1 

$B.95 



VhJkj WmkiljiOT KM 
Con«lJ Jnj TV 10 vhJw men.ltir Suftcr 
lUblti, lunlbfe <fft< Eh *-f> fll»r*f on 5 
•■'jV accc—.z ana vnMNb i>$"1*l B*W JM on 
Ehe m jti.,rt' CompW* Ml VD-1 S7.H 



Led Blrnky KM 
A great aitenuofl get- 

ler which aUernately 
naahesS jumbo LEDs 
Use for na me badges 
buttons, warning 
panel lights, anything' 
Runs on 3 lo 15 volts 
Complete kit, BL-i 

$2 95 




Super Sleuth 
A supwsensiliw ampli- 
fier which will pi ex. up a 
pindropanSFeet'Greal 
for monitoring baby's 
■ _ oom or as genera' pur- 
pose amplmar Full 2W 
rms Qutpu], runs On f> to 
15 volls. uses 6-45 ohm 
speaiter. 
Cornpleie kil. BK-9 

15.85 



CPO-1 

Runs on 3-12 Vdc 1 wall out, t KHZ good Jor fJPO. 

Alarm, Audio Oscillator. Cornpleie kii 52.95 



Whisper Light KII 

An mieresting *nl, small mike 
picks up sounds and converts 
them to light, The louder ihe 
sound, the- brighter the light. 
Includes mike, controls up 10 
300 W, runs on 110 VAC 

Compleie-k.it, WL-1 
Jfi,95 



Mad Blaster Kil 



Produces LOUD ear shattering and 
attention getting siren Mice sound. 
Can supply up to 15 walls of 
obnoxious audio, Runs on 6-1 5 VQC 

MB-1 Kil $4.95 




A complete lone deco- &zz! 
der on a single PC 
board Features: 400- 
5000 Hz adjustable' 
range via 20 turn pol, voltage regu- 
lation, 567 IC USeFut Jot touch- 
tone burst deleclion. FSK, etc 
Can also be used as a stable tone 
encoder. Runs on 5 to 12 volts. 
Complete kil. TD-1 J5-95 



Siren Kit 
Produces upward and downward 
wail cneractenshc of a police 
■Iran. S w peak audio output, runs 
on 3-15 volts, uses 3-J5 Ohm 
speaker 
Complete kil. SM-3 $2.95 



RunG nni l'VDC '_&* c'titni |2£.-rnt t 
min.mgn|h KWWVf TB-? KH )W* 

TO I Ally i»» 



30 Watt 2 mtr PWR AMP 

Simple Class C power amp teatures 6 times power gam. 1 W 
in For B out, !Wm Tpr 15 Out, 4 W in 'or 30 OUL Max Output 
o( 35 W incredible value, cornpleie wtlh all parts, less Case 
and T-Ft relay. trtAO« 

PA-l.30Wpwf amp kit *22' 5 

TR-1 , RF sensed T-H relay kit 6"^ 



Power Supply Kit 

CompSete triple regulated power 
supply provides variable 6 to IB vOtIS 
at 200 ma ind -5 al 1 Amp. Excellent 
load regulation, ojpod Filtering and 
small sue. Less transformers, 
require* S 3V (■ 1 A and tfiAE 

** VCT. complete kil. PS-3LT*©" 



rm 



35 MHz DUAL TRACE OSCILLOSCOPE 




~ ;g^*--' 



A heavy duty and accurate scope for service 

as well as production use. Features include 
» wide frequency bandwidth ■ optimal sen- 
sitivity ■ extremely bright display * delayed 
triggering sweep • hold off • ALT trigger * 
single sweep * TV sync • 5X magnification 
• XV or XYZ operalion • HF/LF noise 
reduction 
3500 Dual Trace Oscilloscope 



$49995 



Includes 2 high 

quality probes 



ALL OSCILLOSCOPES INCLUDE 2 PROBES 



rm 



15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE 

Ideal for field/bench applications, this 
scope can drsplay up to 15 MHz signals. 
Internal battery pack allows up to 2 
hours operation on a single charge. 
Features include ■ built-in battery 
charger * 5X horizontal magnification 
* high brightness CRT • front panel 
tracu rotator * internal rechargeable 
* V- V batlery pack 

T|*l2500 Portable Oscilloscope 




\s44995 



Includes 2 high 
qualkly p robe s 




MINI-100 FREQUENCY COUNTER 

Features and capabilities oi counters costing twtce as mutn • 
conipaci * high sensitivity ■ low current drain * very accurate ' 
leading zero blanking • field or shop use * 1 MHz to 500 MHe 

range ■■ diode prolecled ■ 7 digit display 

S1 1 Q95 BATTERY CHARGER NICAO BATTERIES 
II %7 AND AC ADAPTER INCLUDED 




CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab quality al a breakthrough price. Features " 
3 Frequency ranges each wilh pre amp ■ dual 
selectattlfl gate limes * gste activity indicator * 
50mV@ 15D MHz typical sensihviJy * wide fre- 
quency range • 1 ppm accuracy 

wired includes 
AC adaptor 
CT-TO kil *I1S.45 

BP-anicadpack.... B.95 

CT-50 8 DIGIT 600 MHz 
~™ *1 89 95.„ 



S13995 



CT-SOkH 

RA-1 recfliwer 



, 1++ S159.95 

:r kit 14.9S 



CT-90 9 DIGIT 600 MHz 
COUNTER 

The most versatile tor less than £300. Features 3 
selectable gale limes * 5 djgils ■ gale indicator 

* display hold ■ 25mV@ 150 MHz typical sen- 
si nvity • 1 M Hz ti m ebase for WWV caJibrahon 

• 1 ppm accuracy 

$169 95 icVCr* 

CT-M kil S1 *&.*$ 

CrV-1(J.1 PPM oven hmebase 59,95 

BIMn lead pack.. , h 1,95 

CT-1Z5 9 DIGIT 1.2 GHz 
COUNTER 

S1 QQ95 wired |nc|ijtf « 

IOC7 AC adapter 
BP-4 mead J6.95 




DM-700 DIGITAL MULTIMETER 

Prolessionai quality at a hobbyist price. Fea- 
tures include 26 dillercni -ranges and 5 Func- 
tions * 3'.s digit. '<i rnch LED display • autO' 
mg.tic decimal placement ■ automatic polarity 

DM-70O kit S99.95 

MP-1 probe sel 4,95 




PR-2 COUNTER PREftMP 




The PR-2 is ideal tor measuring: weafc signals 
Irom 10 lo 1.000 MHz * Flat 25 db gain • 0NC 
connectors ■ great for shilling Rf « ioeal 
receivar/TV preamp 

wired includes 

AC adapter 
RR-2 kit 139.95 



$4995 



PS-2 AUDIO MULTIPLIER 



The P5-2 is handy lor nign resolution audio 
resolution measurements, mulliplies Up m Ire- 
quency * great tor PL tone measurements * 
multiples by 10 or 100 • 01 Hj resolution & 
buiti-in signal preamp/condilioner 




PS-1DB 1.5 GHz PRESCALER 

E^tend-G the range o\ you' prosenl. counter 1o 1 5 
GHz * S slage orenmo * divide by 10TJ0 cucuit" 
ry * super itnmift ifiO mV ypicall ■ BnC con 
nccrors * 1 GHz in i MHz cut * drive utf counter 



$69 



95 »ir«l 



PS-iUt H9-K 



PS 1D-B Prescaler 



$89 95 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna— BNC plug .. S 8.35 
High Impedance probe, light loading . , , 16.35 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 

Tilt ball, lor CT-70, 90, 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 4SG735 RAMSEY CI 



TERMS: • sjlisNcnon quarantced • Examine [or IQ days, il not pleased, return in 
original (arm lor refund • add B J i lor shipping and insurance lo a maximum ol 
$10 Oil • ouerseis add 15' ■ lor surface mail • COO add y 50 ICfID in USA only) 
• orders under SI5 00 add $ I 50 • NY residents add 7° . sales lax • SO day parts 
warranty uii all kits • I year parts & labor warranty on all wired units. 

I = = = ====== I RAMSEY ELECTRONICS, INC. 

==?=% iVsriK V I 2575 Baird HrJ. 
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NN hat's New at 

AMERICAN DESIGN COMPONENTS? 



"The Source" of the 
electro-mechanical components 
for the hobbyist. 



We warehouse 60,000 
items at American 
Design Components — ex- 
pensive, often hard-to-find 
components for sale at a 
fraction of their original cost! 
You'll find every part you 
need — either brand new, 
or removed from equipment 
IRFE) in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 

OpenMon. - Sat., 9-5 



THERE'S NO RISK. 

With our lull 90-dav warranty, 
any purchase can be returned for 
any reason tor full credit or refund. 



ADAM COMPUTER KIT? 

Hess printer A w/o cabinet} 




Build ic yourself from subassemblies. No 
wiring necessary (just plugs Together]. 
Hook-up diagram Included. Includes: Key* 
board, 1 cassette digital data drive, 2 game 
controllers, power supply, all memory 
boards, and one cassette- Is capable of 
running CPVM. has built m word processor. 
Item #74 1 $99.00 (complete) 



ADAM PRINTER 




Complete, less top cover plate. Friction 
feed. Takes standard paper B'/; ~ x 11. " . 
(Customer returns: tested - operational.} 
Item S8839 $69.50 

ADAM ACCESSORIES 
Data Drive #6641 $9.95 

P.O. Power Supply #6642 S14.95 
ASCII Keyboard #6643 $19.95 

Asst. Cassettes #7786 $19.95 



Vi HT„ 3Yj", 10MB 
HARD DISK DRIVE 




ST225 Compatible- Firs standard 
5% " spacing. Shock mounted. 
High speed, low power. 
Mfr - MMI #MM212 
ltem*9217 $179.00Ne«* 



12 VDC 

SPRINT- 



FAN 




27 CFM. 

12 VDC, 

1.4 Watts. 

Polarity protected. Can be 

mounted for cooling or exhaust. 

Dim.: 3'i" sq. x 1S4" deep 

Mfr - Rotron - DAYNA 

1lem»921S $12.95Nevt 



HI-POWER COMPUTER 
POWER SUPPLY 




+ SV#20A 

- 1 2V @ ,SA 

*-12V @ 4A 
Input: 115/230V 
Dimensions: 5% 'I a 4%" deep 
Mfr - Power Systems PS 1 554 
Item J8543 $19.95 



MPI 52S (IBM - Compatible) 

5%" FULL HEIGHT 
DISK DRIVE 






Double sided 'double density, full 
height drive. 48 T.P.I. , 80 tracks. 
Item #7328 $79,95 

2 fo,$ 150.00 



250 CFM 

SPACE 

SAVER 

FAN 




1 1 5 VAC .' 6 Q Hi. . 24W. For high vol- 

ume in limited space i depth). Cool 
tng jn electronic equipment, com- 
puter chassis, etc. 7-die cast 
alum, blades, alum, housing. Sealed 
bearings, thermally protected. 
Dim.:6»"WxS',*H>; 1 Ji'deep 
Mfr - EBM *W2E142 
ltem*8201 $22.50New 



DIGITAL VOLTMETER 




3ft digits, -3~ high. Bipolar. 
Movable decimal point. Accuracy: 
.05%. Nominal range 2 VDC. 
Case size: !ft-Wl'.,'Hi 3VL 
Mfr-Non-linear Systems #PM349 
Item #9219 $19.95 New 



IBM FORMAT COMPATIBLE 

3%" DISK 

DRIVE. 

Tabor 
TG 500 

dllVRtlQ. 

Single- sided. 

quad density. 

Capacity" 
Unformatted 250'SOOK bytes" 
Formatted- 1 G4K bytes. 

SO track/140 TPI, based on 1 6 

sectors. Will work with any 5 1 /* " 

disk controller. 

Item *8S24 $79.95 

"Total cap. 5O0K bytes with 

special software. 




115 CFM 
MUFFIN® 
FAN 



% 

SPECIAL! 

115 VAC16OH1.. 21 W.", 28A . 
3100 RPM; 5-blade model, alu 
minum housing. Can be mounted 
for blowing or exhaust. 
Dim.: 4' 1 i»"sq. X 1 Vi 'deep. 
Item #5345 $5,95 RFE 



DUAL 3Vi" DISK DRIVE 
EXPANSION MODULE 

IBM iy-dfi 

PC/XT /*+*3 ■% 

im 

Stacked mounting, replaces old 

fashioned 5'A * disk drives. Contains: 
2 Tabor TC-500 3"* * disk drives. 
Ttl. cap. BOOK bytes unformatted. * 
Plugs rrght into yoxir controller. 
Item #8827 $169.00 

* Ttl. capac. IBM unformatted w; 
special software. Each unit supplied 
with two 3V* " flexible diskettes. 



5% " DISK DRIVE 
Vi HT: 96 T.P.I. 




Tandon TM55-4 DS/Quad 
Item #1904 $89.50 



STEPPING MOTORS 
for ROBOTICS 

Precision ^ 

steppers with q 

increments from c 

I to 7.5 degrees. * 

Speeds up to 

5.000 steps. 

Still 
Item Step Volts Torque ' 
No, Angle DC or/In Type 




„ Shad S 



" dla. 

Mfr. Si Port No. 



5431 1 



17 



5272 18 18 150 



5275 1.8 1.8 



PM N.A, Phillips 
A823I0 M2 

PM Superior Electric 
4ti M091-FO-6009 
PM Superior Electric 



1 $9.95 ea 
2J$14.95 

2 $34.50 ea. 
2/$59.50 

2 $19.95 ea 



2$ MOS1 FF-6201B 2/537.50 



PUMPS - COMPRESSORS ~ BLOWERS - MOTORS - POTENTIOMETERS - COUNTERS 
TIMERS -RELAYS- VOLTAGE REGULATORS- POWER SUPPLIES 



ADAM CASSETTES 

(Assorted) 




Consists of Smart Bosh, Buck 
Rogers, and blank cassettes teff 
cart be easily erased), 
item *77S6 - Bakers Dozen 

13 foi $19.95 New 



48-KEY KEYBOARD 




Replace the membrane keyboard 
onyour Timex/SinclaiTZ SIM 000 
with this brand new "big com- 
puter" keyboard from Te^as. In- 
struments. Simple to install — 
complete instructions and sche 
matic included. 
Item #6712 $5*95 New 



GEL-CELL BATTERIES 

{Rechargeable} 

For use with 

model oars, 

trains, boats,, 

planes, etc.— 

6V@9.5 AH 
Dim.: 5Vi "Hx4 t A"WK 2*1" deep 
Mfr - Elpower #695 
Item #7039 $1 4*95 Now 



n 



6V @ .9 AH 

Dim.: 2"Wx2"H x 1 s 

Mfr - Globe GC6 10 

Item *9304 $3.95 New 




Rechargeable NICAD 
BATTERY BACKUPS 



12V (3) 
450 rna 

Contains 10 AA cells. Recharge 

rate: 46 ma. 16-18 houts. Case 
with tab output connections. 
Dim.: 2'„"H x 1 S "W i 2"„"L 
Mir - GE 123233 or eouiv. 
Heme 6443 $5.95 New 



^ 



13.2V @ 
1.65 AH 

Contains 1 1 C cells. M *s 

For model boats, toys, etc. ' 
Mfr - GE *41B035BB00101 
Item *5444 $ 1 5.95 New 



COMMODORE SPECIALS! 
66-KEY MECHANICAL KEYBOARD 



AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 
YES! Please send me the following items: 

How 

Description Price Total 



ham 
No. 



110 



'„ 'h $5.95 New 

Grey keys with black letters. 
Connecting cable included 
Dim.: 15V. -Ls 5"H 
Item #9394 

PLUG-IN 
POWER 
SUPPLY 

Input: 115 VAC, 60)60 
Output: 9.5V @1A. 
Dim.: 2\"Wx 3','Hi 2" deep 
Commodore *251 539-01 1'02 

Item *9393 $5.95 




Total 

Shipping & handling, we ship UPS unless 

otherwise specified. Add $3 plus 10% total. 

Canadian: $3 plus P.O. cost. Charge only. 

Sales Tax I N.J. residents only, 

please add 6% of total! 

ORDER TOTAL 



□ My check or money order is enclosed 

□ Charge my credit card. 
D Visa Q Master Card Q A max 

Card No. 



MINIMUM 

ORDER 

$15, 

RE-126 



Fvi. D«j[« 


Signature 


Telephone: Area Code 


MumPer 




Name 


Address 


City 


State 




Zip 



Ait inquiries and tree catalog requests caff 201-S3S-2 7fQ, 



For all phone orders, call TOLL-FREE 800-524-0809. In New Jersey. 201-939-2710. 



TENMA* 



986, MCM Electronics 



rEMMAf* Combination Function 
Generator and Frequency Counter 

■ Six digit display ■ Output range: 2Hz.- 
2MHz: seven ranges* Counter range: .1Hz- 
10MHz ■ 5-15V TTL and CMOS output 
* Wave forms: sine, triangle, square, pulse. 
and ramp. For detailed specifications call for 
a complete Ten ma catalog, 

#72-380 /■? 

$219 90 J - 1 - 





THE NAME YOU CAN 
TRUST IN ELECTRONIC 
TEST EQUIPMENT 



CZI 



ILNMA* 120MHz Frequency 

Counter 

■ Eight digit LED display ■ Measurement 
range: .1Hz-120MHz»High input sensitivity 
of 20mV RMS, For detailed specifications call 
for a complete Tenma catalog. 

#72-375 

1 



$ 189?s 







3 S> 



TENMAW 

Combination DMM/ 
Capacitance Meter 

■ Measures voltage, AC and 
DC current up to 10A 

■ Resistance up to 20 M ohm 

■ Capacitance up to 2D>F 

■ Built-in transistor tester 

■ Test leads and carrying 
case included ■ For detailed 
specili cations call for a 
complete Tenma Catalog 

#72-045 jf"" " ? 

$7495 i A I 

■ ~(ea.) ynsmn). 



tenma* 30A Power Supply 

■ Output voltage: 1-1SVDC ■ Lighted cross needle 
meter: Displays voltage, current and power 
simultaneously ■ Output current: 30A, 24A 
continuous ■ Fan cooled 

#72-035 



m 


m 


- 


i 








!■ 




• t 


«- ® 



$22780 



TEMWjMP Digital 
LCR Meter 

■ Measures inductance, 
capacitance and 
resistance . L = 1/jH-200H, 
C = .1pF-200/jF, R = 
.01ohm-20Mohm 

■ Carrying case included. 
For detailed specifications 
call for a complete Tenma 
catalog. 



#72-370 

$ 149S5 



n 



© 




Clamp-On/DMM 

■ Measures AC Current via 
clamp ■ High quality built- 
in DMM measures DC 
volts. AC volts, resistance, 
AC current ■ Peak hold 

■ Data hold ■Audible 
continuity buzzer ■ Test 
leads and carrying case 
included. For detailed 
specifications call for a 
complete Tenma catalog 

#72-395 

$84!? 





TEMUf 20 MHz Dual Trace Oscilloscope 

■ Two high quality 10:1 probes included. For detailed 
specifications call for a complete Tenma catalog 



#72-320 



YEAR 

LIMtTfD 

It ■. f CI I. H ■ 1 



SPECIAL! 

$ 349?,5 




TEHUf 4V?" Digit Multimeter 

• True RMS AC voltage and current functions ■ Built-in 
frequency counter, 20KHz and 200KHz range ■ Data hold 
feature ■ Measures AC and DC voltage/current, resistance 
and frequency^ Carrying case included. 

#72-430 



*159g° 




Be Sure To Call For Your FREE 
Catalog! Over 6,000 Items! 

We also have ... a full line of test equipment, computer 
accessories, telephone accessories, speakers, television 
parts, flybacks, yokes, switches, fuses, lamps, capacitors, 
resistors, cartridges, styli, wire, CATV equipment, the largest 
selection of original Japanese semiconductors in the country 
and more. 



Terms: ajio minimum order si.oo charge For orders 
linear S10. 
. -^^^- i '520 minimum ctwgo curd order 

/ AA • Orders shipped UPS C.O.D. 

d ll *Moal orders shipped wi1hm24 hours 

•Safes aHice open 8 30 am to 7 00 pm Saturdays 

1000 am ID 3 pm EST. 
•For prepaid at dors add $2 75 for shipping and 
handling. 
•Should shipping and handling charges exceed 
S2.75. the balance due will be sent cop 




B5B E. CONGRESS PARK DR. * CENTERVILLE. OH 45453 






^nenj 



1513)434-0031 



MCM ELECTRONICS 



A PREMIER Company 



SOURCE NO. RE-27 



□ 
m 
o 
m 

m 

m 



CALL TOLL FREE 1-800-543-4330 
In Ohio 1-800-762-4315 • In Alaska and Hawaii 1-800-858-1849 
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Saratoga Electronics 

12380 SARATOGA-SJNNYVALE HO SARATOGA, CA KOTO 




tffe 



DYNAMIC RAMS 

4164-150NS $ .99 

4I256-150NS 2.95 

INTEGRATED CIRCUITS 



65C02 

ADC0816CCN 

FO1797B-02 

WD2143M-02 

PAL2DL10NC 



$8.35 
6.95 
7.95 
4.95 
295 

EPROMS 



MC10231P 
LF347 
LM35QK 
MSM5832 



! .39 

.95 

2.00 

1.95 



2716-450NS 

2732A-450NS 

2764-450NS 

2764-250NS 

27256-300NS 



$2.95 
2.25 
3.00 
3.75 
6.75 



DRIVES 




Teac 55B 


$ 85.00 


Fujitsu M2551A 


79.00 


MIT 4853 Quad/OS 96 TPI 


69.95 


Seagate 20MB Vi HL 


299.00 


Quantum 40MB Full Ht 


795.00 


Hard Disk Controller IDmti 5510) 


109.00 



PC/AT COMPATIBLE 

SYSTEM BOARD 

$749.00 

1 Megabyte Installed 

PC/XT COMPATIBLE 

SYSTEM BOARD 

$129.00 

Turbo/640KB w/o Bios & Ram 



PC/XT SYSTEM KIT 
$795.00 

Turbo/640KB 



HARD DISK DRIVE 
$895.00 

PC AT Compatible 
70MB— 25msec Access 



40a'44&4949 

TOLL FREE 
800/621-0854 ext. 245 



PRICES SUBJECT TO CHANGE 

$25 MIN. ORDER 



(MaitwCard) 



ADVERTISING INDEX 
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126 RAG Electronics 5 
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185 Steven Mail Order Electronics 87 

92 Tektronix CV2 
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\n electronics revolution is in the making, but you don't have 
o wait until 2001 to find out now it will change your life in 
he 21st century. Radio-Electronics Will forecast the corning 
changes and how they wili affect you in the Ma y 1987 issue! 

treated by a special editorial task force—two years in prepa- 



H» WM SSiilHyA*!*! H 1' I fl3Jj 



aboratories of Westinghouse, Texas Instruments, Ford and 
3ell Labs where the future is being invented today! 

rbu'll get an advance look at whafs coming in artificial 
ntelligence.. . new cars and highways (cleaner, quieter and 



ynamic and particle-beam generators. . . personal commu- 
nications systems that will give you instant access to anyone 
anywhere. ..super computers and teaching breakthroughs 
that will multiply your capacity to leam! 

Arthur Clarke introduces 2001 . Isaac Asimov explores the 
marvels of robotics. But it is not science fiction. Rather it is 



emerging technology with a solid foundation in current re- 
search and development. 

And its impact will be enormous. It will change the way you 
work. . .the way you think. . .the way you live! 



\A ■!• V) K iISfl[»ll *UIfl H I I ll» HfffitllHl 



happen once in any magazine's lifetime and it will happen 
to Radio-Electronics in May, 1987. 

With extra features and extra pages, 2001 will bear a pre- 
mium cover cost, but you can reserve your copy now at less 



11 iMll lH K* Hili 1 1 Wtel»i«ftitgliili liHll! liTlUffllilHi IllH 



scription orders in this issue. 

2001 is coming in May. Make sure now that you don't miss it! 



BP Video Processor gives 
you precision picture control. 




You'll get 5 units in one! The BP Video 
Processor functions as a Stabilizer to end 
video guard distortion.., as an Enhancer to 
provide peak sharpness... as an RF Con- 
verter to feed signals from video cameras, 
computer or VCR in your TV. ..as a Video 
Fader for professional fade-in and fade- 
out effects., and as a Dual Output Distri- 
bution Amplifier to send TV signals to 



other sets. 



Preserve your memories 
on videotape 



The video-cine con- 
verts your slides and 
home movies to VCR 
tape with any video 
camera. This easy to 
use model features 
precision optics and 
rear projection. Macro 
lens attachment available 
for cameras without 
close-up capability. 

Model V-1701 

$1/195 



$ 14 95 




Increase the life of your 
VCR head and tape with BP 
VHS or Beta Tape Rewinders. 




Macro Lens 
Attachment 

Model V-14 



Don't risk worn-down heacTs and tape 
damage by rewinding on your VCR. BP 
Tape Rewinders feature counter, soft 
button action, controlled speed and 
automatic shutoff. 
Model V-7779 Model V-7780 

VHS Hr3 BETA 



ves*!5 





!»S* 



Get true-to-life color . . , and 
reduce noise. . .with Audio 
Video Color Processor. 



Add Stereo 
to you r Video 

The mini speaker with maxi sound. 
3 » long throw woofer: 1 * soft dome 
tweeter; 2 " extended mid range speaker 
Max power 50 watts. 



FM Antenna fine-tunes 
your fm/stereo reception. 





$ 



Model HF-9 



29 



95 



You'll get clear, crisp, undistorted sound 
from this high quality, directional PM 
antenna. Mounts instantly indoors, comes 
complete with coaxial cable and 
transformer. $*%Jg&5 

Model FM-9700 



34 s 



This versatile color processor corrects off 
color tape, eliminates single color 
dominance and restores sharpness in 
detail. Plus, it stabilizes copy guarded 
tapes and filters audio noise. 



$ 



Model V-1895 
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Send for FREE catalog of hundreds of Items, 

Money orders, checks accepted. C.O.D.'s require 2SH deposit, 

Fordham 

260 Motor Parkway, Hauppauge, NY 11788 
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Toll Free 



800-645-9518 

In NY State 800-832-1446 



Service k Shipping Chtrg* Schedule 
Contintntil U.S.A. 
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. . . $12.50 


S1 ,001-1500 
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. $20.00 
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